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EDITORIALLY SPEAKING 


The Two Cultures and the Scientific 
Revolution” (Cambridge University Press) by the 
eminent English mathematician and man of letters, 
C. P. Snow, is one of the most thoughtful analyses of 
present day society that has appeared in print. All 
who teach or even have a mild concern for education 
should experience the uncomfortable introspection it 
forces upon us. 

With “...the Scientific Revolution” part of the 
thesis all will agree. Merely reading the names of 
stocks listed on the exchange suggests the dominant 
role of the electron, the atomic nucleus, and the covalent 
bond in our modern economy. The drop in the un- 
skilled portion of the labor force from 30% in 1900 to 
less than 10% today is further evidence that science- 
based industry is revolutionary both in its demands 
upon and in its products for society. 

“The Two Cultures...” title is disconcerting, even 
dismaying. It would be more comfortable as a ques- 
tion: “Are there two cultures?” Snow asks no such 
question; he states, “The literary intellectuals are at 
one pole—at the other are... the physical scientists. 
Between the two a gulf of mutual incomprehension . . . 
sometimes hostility and dislike, but most of all, lack 
of understanding.” 

Many scientists when confronted with a demand for 
a definition of their “culture”? probably would have 
difficulty in deciding that they have one. The artist, 
the musician, the man of letters has been awarded the 
label “cultured,” often by default. Snow points out 
that even though some scientists may be unable to use 
the language of others (e.g., biologists and nuclear 
physicists) there still is what amounts to a culture in a 
set of common attitudes and assumptions. One of 
these is what the opposite pole calls a shallow optimism 
abou: man and his future. In reality, this is more an 
impatience to see if something cannot be done and an 
inclinition to think it can until proved otherwise. 
This leads Snow to an epigrammatic statement, “I 
shoul! say that naturally they [the scientists] had the 
future in their bones.” In contrast, the literary in- 
tellec' uals at the opposite pole, as devotees of the 


“traditional culture,’ respond by wishing the future 
did not exist. 

History gives no comfort to those delineating this 
problem. The present scientific revolution has im- 
portant parallels in the industrial revolution of the 


last century. In Snow’s opinion, the traditional culture 
became even more abstracted from the industrial 
world as the wealth of the latter increased. An analysis 
through American eyes might be a little less disturbing, 
but still would reveal no real interpenetration of the 
world of traditional culture with that of commerce. 
This lack of awareness may have resulted from the 
gradual nature of the change which came upon society. 
The speed of the new scientific revolution is all the 
more cause for alarm if traditional culture continues 
its lack of comprehension and hence its disregard or 
even disdain. 

Closing the gap between the cultures is both an in- 
tellectual and a practical necessity. In this respect 
Snow’s conclusions are open-ended. The one blazing 
beacon is education. The scientist who reads this 
book will probably want to write another chapter 
suggesting that the concept of “feedback” which is so 
crucial to the control of electronic machines has some 
very hopeful significance when coupled with education 
and applied to society’s problems. 

It is easy to talk in generalities about society and 
forget that we are individuals who can do something 
about it. It is not enough to smugly point out that 
there are more scientists who know who Job or Hamlet 
was than there are literary men who know what the 
second law of thermodynamics is or why Libby won 
the Nobel Prize. Rather there is an increasingly 
pressing personal obligation to tell the non-scientist 
what science is doing. Each must do this in his own 
way; there is no formula to follow. The obvious 
ingredients are a thorough understanding of what the 
essential concepts are and a willingness to abandon the 
jargon of the professional scientist when doing it. 
There is imperative in Snow’s final sentences: “The 
danger is, we have been brought up to think as though 
we had all the time in the world. We have...so 
little that I dare not guess at it.” 
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The study of the atomic nucleus is the 
study of many particles interacting with each other 
in a complicated and only partly understood fashion. 
In the simplest picture, the nucleus of an atom whose 
atomic number is Z and whose atomic weight is A 
consists of Z protons and A — Z neutrons which make 
up the balance of mass. These particles, the building 
bricks of nuclei, are known from experiment to interact 
with each other strongly only at distances very short 
even on the atomic scale of length. Nuclear forces 
are therefore quite different in nature from the familiar 
inverse-square Coulomb forces between electrical 
charges in terms of which the electronic structure of 
atoms and molecules, and therefore the whole of chemis- 
try, can in principle be understood. The problem 
presented by chemistry, from the mathematical point 
of view, is that of finding adequate approximations for 
the purpose of discussing the structure of atoms and 
molecules, given the law of force between the electrons 
and nuclei of which they are constituted, according 
to the well-established principles of quantum mechanics. 
The problem presented by nuclear physics is somewhat 
different, first, because we do not know except in 
crude outline the nature or origin of nuclear forces; 
secondly, because we cannot be sure that the laws of 
quantum mechanics are really valid for systems whose 
linear dimension is of the order of 10—'% cm, some 
100,000 times smaller than the linear dimension of a 
molecule. At any rate, the appearance of a great new 
wealth of elementary particles, the mesons and hyperons 
of high-energy nuclear physics, is a puzzle which 
stretches our present physical understanding to the 
limit, and possibly indicates that something quite 
drastic is at work at distances not much less than 10—'* 
em. 
lor these reasons it is inevitable, as well as true to 
the traditional development of physical thought, that 
our knowledge of the properties of nuclei should be 
expressed in terms of simple models; nor is it surprising 
that these models should in the first instance appear to 
conflict with each other. This is quite a common 
phenomenon. For example, we usually think of the 
motion of a fluid down a pipe in terms of the motion 
of a continuous fluid; but this is no more than a model 
of the flow, for the fluid in reality consists of molecules 
all of which are executing most complicated motions, 
and it is only the average motions of these molecules the 
model describes. If we wish to discuss the flow of fluid 
down a very narrow capillary the model breaks down 
completely because it is then that the motions of indi- 
vidual molecules become of paramount importance. 
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The Structure of the Nucleus 


The union of these two extremes into the kine ic 
theory of fluids is still imperfectly understood even ‘o 
this day. 

Among the earliest quantitative information that we 
had about nuclei were their radii and their massvs. 
The nuclear size can be determined in a variety of 
ways, of which the scattering of a-particles was one of 
the earliest; all methods agree in the essential resiilt 
that the volume of a nucleus of mass number A is pro- 
portional to A, so that the density of nuclear matter is 
approximately constant. The mass of a nucleus, on 
the other hand, gives information about the amount of 
energy that would have to be expended in pulling it 
apart into separate protons and neutrons. ‘This 
energy—the binding energy of the particular nucleus— 
can be determined by comparing the measured mass of 
the complete nucleus with that of the component 
protons and neutrons as free particles. The difference, 
known as the mass defect AM, is related to the binding 
energy FE of the nucleus by the Einstein relation, 
E = c?-AM, where c is the speed of light. Dividing 
the binding energy F by the number A of particles in 
the nucleus we obtain the binding energy per particle, 
E/A. Plotted against the mass number A this quantity 
is shown in Figure 1, where it appears that E/A is 
roughly constant for all but the heaviest and lightest 
of nuclei, having the value of about 8 mev (million 
electron volts). This is the phenomenon of saturation, 
showing that a given neutron or proton does not inter- 
act equally with all the others in the nucleus: were 
that the case, the binding energy would be proportional 
not to A but to A* or some higher power of A. Bearing 
in mind the known short range of the forces between 
neutrons and protons, and the fact that they must be 
predominantly attractive if only to overcome the electro- 
static repulsion between the protons, and bearing in 
mind also the constant density of nuclear matter, we are 
struck by the similar behavior of molecules in a liquid 
where the intermolecular forces are also of short range 
and. saturating, and where the binding energy, there 
known as the latent heat of vaporization, is well known 
to be proportional to the volume of liquid, i.e., to the 
number of molecules in it. The fact that the binding 


-——Editor’s note 


The article presented here has been reprinted from The Times 
Science Review, Spring, 1960, with the permission of t/ 
Times Publishing Company Limited, London, Englan’ 
through the courtesy of Mr. A. W. Haslett, editor, and th: 
author. In editorial comment about this paper in Ti 
Review, Professor Flowers is quoted: ‘I hope that my artic’ 
will be found intelligible, if not by a morphological botanis:. 
at least by a biochemist.’’ He has succeeded so admirably :’ 
realizing this hope that we have departed from the usual pra: - 
lice of not reprinting previously published material. 
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Binding energy per nucleon (mev) 
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A 
Figure 1. Binding energy per particle of stable nuclei.' 


energy of a particle in a nucleus is about 8 mev whereas 
that of a molecule in a liquid is only about 10~ ev (i.e., 
about 10"° less!) merely reflects how enormously strong 
are the forces between nuclear particles compared with 
those between molecules. 


Liquid Drop Model 

The analogy suggests a model of a nucleus as a drop 
of nuclear fluid in which the ‘‘molecules” are neutrons 
and protons. The drop is a minute one so that surface 
tension will be important; furthermore, it is an elec- 
trieally charged drop in view of the protons it contains. 
The shape of the binding energy curve of Figure 1 can 
immediately be understood in terms of this simple 
model. The binding energy per particle falls below 8 
mev for the light nuclei because for them surface tension 
is increasingly important; and it falls for the heavy 
nuclei owing to the electrostatic repulsion between the 
protons. The surface tension which may therefore be 
deduced from the curve of Figure 1 is roughly in accord 
with what one might expect from the strength of the 
forces. 

In terms of this liquid drop model a number of 
phenomena can readily be understood. For example, 
when a neutron beam strikes a target, the probability 
of capture of the neutrons by the nuclei in the target 
depends very markedly upon the neutron energy. This 
probability, like that of other nuclear reactions, is con- 
veniently expressed in terms of the effective area, or 
cross section, that each target nucleus presents to the 
neutron beam. If experiments are done with neutrons 
of different energies the cross section when plotted as a 
function of neutron energy shows many sharp peaks, or 
resonances as they are usually called. The range of 
energy covered by one of these resonances is called the 
Width of the resonance and it is always denoted by I. 
The \vidth of a particular resonance is an indication, 
through the uncertainty principle of Heisenberg, that 
a coniposite state has been formed, of neutron plus 
targe’ nucleus, which lasts for a time t of the order of 
h/T, where 27h is Planck’s constant. The reason for 
this is that if a state lasts for a certain time ¢ only, then 
the energy of that state can be defined only within a 


‘Figures 1 and 2 have been redrawn from figures in L. R. B. 
Elton’s “Introductory Nuclear Theory,”’ 1959. 


range of energies of width T = h/t. The composite 
state therefore shows up in the experiments over this 
finite range of neutron energies. Typically, the lifetime 
of such states may be of the order of 10-'* sec which 
seems a short enough time: however, on the nuclear 
time scale it is very long indeed, for it takes the neutron 
only about 10~-** see to cross a distance equal to the 
nuclear diameter. 

In terms of our model we should say that the neutron 
coalesces with the nuclear droplet, sharing its energy 
with all the other particles and thereby raising a little 
the “temperature” of the droplet. A long time must 
subsequently elapse before, by statistical fluctuations, 
enough energy is concentrated upon any one particle, 
or group of particles, to enable it to escape. When a 
particle does escape it can be likened to the evaporation 
of molecules from a liquid drop and the energy spectrum 
of emitted particles might therefore be expected to re- 
semble a Maxwell distribution—as in fact it very often 
does. The most celebrated manifestation of the liquid 
drop model, however, is the phenomenon of fission which 
may readily be discussed—even with some quantitative 
success—in terms of the oscillations of a drop in which 
the restoring forces are provided primarily by surface 
tension. 

But there are some striking features of nuclei in sharp 
contradiction with this model. The angular momen- 
tum of a liquid drop in its state of lowest energy would 
be zero, or at most !/.4 if it contains an odd number A 
of particles each of which has an intrinsic angular 
momentum, or spin, of '/24 as neutrons and protons 
are known todo. In fact nuclei frequently have angular 
momenta much greater than this, the highest known 
for odd mass nuclei being 94/2, and for even mass 
nuclei 10%. In order to understand this an entirely 
different, and apparently contradictory, model had to 
be devised. It was a model based upon the observed 
angular momenta and the associated magnetic prop- 
erties of the nuclei having odd mass numbers. 

It is known that nuclei containing an even number of 
protons and an even number of neutrons (Z and A both 
even) in their ground states (i.e., their states of lowest 
energy) have zero angular momentum. Let. us there- 
fore assume that the ground state of an odd mass 
nucleus (A odd), containing an additional neutron or 
proton depending on whether Z is even or odd, is 
dominated entirely by the motion of this additional 
particle which we imagine to be moving in the average 
field of force resulting from its interaction with the rest 
of the nucleus—much as we imagine a valence electron 
moves in anatom. It will possess discrete energy levels 
qualitatively similar to those of a valence electron, and 
these energy levels will in particular be characterized by 
the value of the angular momentum of the particle, an 
integral multiple of Planck’s constant, l#. Roughly 
speaking, the particle is moving in an orbit in the field 
of force exerted by the rest of the nucleus: and if it is a 
proton, it will therefore give rise to an electric current 
by virtue of its charge, and thence to a magnetic mo- 
ment. In addition to this angular momentum of 
orbital motion, the particle possesses an intrinsic 
angular momentum '/,4, and an intrinsic magnetic 
moment the value of which depends upon whether it is a 
neutron or a proton. The resulting total angular mo- 
mentum of the particle is denoted by jh, where j =/+'/2 
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if the spin motion is aligned parallel to the orbital mo- 
tion, and 7=/—'/, if the spin motion is anti-parallel. 
The result is that for each kind of particle, and for each 
value of j, there are two possible magnetic moments de- 
pending upon whether /=j+!/2, or l=j—'/2. 


The Shell Model 


The magnetic moments so calculated for a proton are 
represented by the lines in Figure 2. Also plotted in 
this figure are the actual values of the measured mo- 
ments of nuclei having an odd proton. Although the 
agreement is by no means perfect, we see that there is a 
very significant correlation between the simple model 
and experiment: the actual values lie somewhat within, 
but roughly parallel to the predictions of the model. 


Magnetic Moment 


l=J+s 


= 
= 


Angular Momentum (J) 


Figure 2. Magnetic moments of odd proton nuclei. 


The case of nuclei having an odd neutron is very similar 
although we give no details here. We are therefore 
forced to give some credence to the idea that the motion 
of a single particle can dominate the nature of the 
ground state of the nucleus. 

In this manner arose the shell model of the nucleus in 
which the motions of the individual particles of the 
nucleus were to play the chief role. As experimental 
information rapidly improved it became clear that 
nuclei, previously thought of as almost featureless 
liquid drops, had much in common with atoms in which, 
to a remarkably accurate approximation, electrons move 
independently of each other in the average field of 
force. Just as there exist especially stable atoms, the 
rare gas atoms of helium, neon, argon, and so on, so 
there appear especially stable nuclei possessing closed 
shells of neutrons or of protons, or of both. The shell 
model is, in fact, sometimes called the quasi-atomic 
model. The shell closures occur at the so-called 
magic numbers 

N or Z = 2, 8, 20, 28, 50, 82, and 126, 
as may be seen from an inspection of many different 
kinds of nuclear information. As simple examples, we 
may note: 
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The two first are among the most abundant nuc! }, 
The third lies at the end of a radioactive series. As a 
further example 5oSn has more stable isotopes than a iy 
other element, while the neutron cross sections of nuc ei 
possessing any of the above numbers of neutrons : re 
anomalously low. 

In terms of the observed magic numbers one is a jle 
to draw up a periodic table of nuclei which may be 
related to the quantized energy levels of a single p :r- 
ticle moving in the field of force representing the ay »r- 
age interactions within the nucleus as a whole. (ne 
then assigns to each level neutrons and protons - 
cording to Pauli’s Exclusion Principle which assi rts 
that no two particles may be present in identical st: tes 
of motion. This condition limits very severely ‘he 
number which may occupy any given level: A leve! of 
total angular momentum j may be occupied by at most 
2j+1 neutrons and 2j+1 protons. In order to obtain 
the observed sequence of magic numbers it is sufficient 
to assume that the potential energy of a particle within 
the nucleus is roughly constant, falling rather abruptly 
to zero outside the nuclear volume; and that the in- 
trinsic angular momentum of each particle interacts 
with its orbital angular momentum to produce a spin- 
orbit splitting of the energy levels, i.e., the energy of a 
particle of orbital angular momentum /f will depend 
upon whether its total angular momentum jh is given 
by j=/+'/2 or by j=l—1/2. 

In this way one may draw up an energy level diagram 
of the kind shown in Figure 3. The left-hand side 
shows the energy levels in the absence of the spin-orbit 
splitting. The number written against each level 
denotes the orbital angular momentum of the level in 
units of h. The middle of the diagram shows the effect 
of the spin-orbit splitting: here each level is described 
by the appropriate value j of the total angular mo- 
mentum. On the right-hand side is shown the sequence 
of magic numbers obtained by putting 27+ 1 particles 
into each level of angular momentum 7 in accordance 


9 2 


Figure 3. Energy levels of a particle in the average field of force of the 
nucleus: on the left without spin-orbit coupling. On the right are <>me of 
the magic numbers which represent closed shells. Energy increas’ ver 
tically in this diagram. 
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constituting a “‘shell.” 

It is now a simple matter to predict the spins of all 
odd mass nuclei in their ground states on the basis of 
ths energy level diagram: one needs just one more 
rue—namely, that an even number of neutrons or of 
protons in a level of angular momentum j couple to- 
ge her to give zero spin, while an odd number couple to 
give the spin jh of the odd particle. Although this is an 
en pirical rule, it is just what one would expect to follow 
from the known fact that the forces of interaction be- 
tween the particles are of very short range. According 
to this rule, then, an even number of neutrons and an 
ev-n number of protons will always couple together to 
give zero spin in their ground state, as observed, while 
an odd mass nucleus will always display the spin of the 
odd particle, neutron or proton as the case may be. 
Thus, for example, O"” with 8 protons and 9 neutrons 
should have the spin of the 9th neutron. According 
to Figure 3 the 9th neutron should occupy the level 
marked 5/2, so that this nucleus should have spin 5/2, 
as it does. Similarly, »Ca‘*! with 21 neutrons has spin 
7/2, as does also »Ca** with 23 neutrons; while ;N* 
and ;N", which have 7 protons and an even number of 
neutrons, have spin 1/2. 

We have confined our discussion to the spins of the 
lowest energy states of nuclei, i.e., the states in which 
nuclei usually occur in nature. However, the higher 
energy states may also be discussed in terms of the shell 
model, although here one has to take into account in a 
more specific way, just as one does in discussing the fine 
structure of atomic spectral lines, the forces of interac- 
tion between the particles as a relatively small perturba- 
tion upon the average interaction. In a great many 
cases excellent agreement between the model and experi- 
ment is found, particularly for nuclei lying near to the 
closed shells of the nuclear periodic table. This agree- 
ment refers not merely to the energies of the higher 
energy states and their spins, but also to their various 
other nuclear properties which manifest themselves in 
nuclear reactions and in radioactive decay. The mag- 
netic moment of an odd mass nucleus, in this model, 
would be just the moment of the odd particle; this, of 
course, was the clue which led to the development of 
the model. 

Soon after the shell model had proved its worth, 
however, it began to appear that there was one very 
serious discrepancy. By means of very sensitive 
spectroscopic measurements one is able to measure the 
shapes of nuclei. More precisely, one may measure the 
departure of the nucleus from being a perfect sphere. 
If one imagines for a moment that the nucleus is not a 
sphere but an ellipsoid of revolution of eccentricity 
¢ throughout which the electric charge of the protons is 
uniformly distributed, then the hyperfine structure of 
the atv-nte spectral lines will be found to depend upon e. 
Technically one measures what is called the electric 
quadriipole moment of the nucleus which, for this 
—— charged model, would be given in terms of e 


Q = 


where / is the number of protons (i.e., the total charge) 
while F’ is the mean radius (i.e., half the sum of major 
and mi:.or axes of the ellipsoid). 


with the Exclusion Principle, each close group of levels 


Now on the basis of the shell model one would expect 
the ground state of an odd mass nucleus to be dominated 
by the motion of a single particle, neutron or proton as 
the case may be, so that we would expect Q=0 for an 
odd neutron nucleus (the neutron carrying no charge), 
while for an odd proton nucleus we could have at most 
Q=R?*. This prediction is found to be correct very close 
to the closed shells; but far away from them, especially 
among the rare earth nuclei, quadrupole moments are 
found which are greater than the maximum single 
proton value of R? by factors of 10 or more, inde- 
pendently of whether the odd particle is a proton or a 
neutron. These nuclei, then, exhibit a large deviation 
from spherical symmetry, a distortion in which a large 
number of particles must be taking part in a coherent 
fashion; and this is in direct conflict with the ideas of 
the shell model in which each particle moves inde- 
pendently to a first approximation. 

The clue to this behavior may be found if we recall 

that the nucleus as a whole sometimes behaves like a 
liquid drop capable of being distorted against the forces 
of surface tension. We have already mentioned that in 
an extreme form this is just what happens in fission. If 
we consider the single particle of the shell model as 
it moves in its orbit exerting a centrifugal force against 
the surface of the liquid drop, we can see that it will lead 
to a distortion of the nucleus as a whole. The nucleus 
will acquire an equilibrium distortion when the cen- 
trifugal forces are just balanced by the surface tension. 
As a result, the quadrupole moment now involves the 
total charge Z of the nucleus as a whole and is therefore 
much increased. In this way, one is able to understand 
how the large quadrupole moments arise, and one is able 
to calculate roughly where to expect them. This 
modification to the shell model implies a sharing of 
angular momentum between the individual particle 
motions and the nucleus as a whole, and with it appears 

a modification to the calculated magnetic dipole mo- 

ments, bringing them into closer accord with experi- 

ment. 

We therefore see that in addition to the motions of 
the individual particles we have also to take into ac- 
count collective distortions of the nucleus as a whole. 
The nucleus being usually much heavier than a single 
particle (about 150 times heavier in the case of the rare 
earth nuclei), one would expect the collective motions 
to be much slower than the motions of the individual 
particles, and we are led to wonder what the dynamics 
of such a system would be. It turns out that the system 
will behave rather similarly to a “symmetric top” 
molecule in which rotational and vibrational bands of 
energy levels are superimposed upon the widely spaced 
electronic energy levels. One may consider in first 
approximation that the nucleus is an ellipsoid of revolu- 
tion of fixed eccentricity and orientation, and assume 
that the particles move in it independently of each other 
as in the shell model (but now they are moving in a field 
of force which is no longer spherical); and then one 
takes into account the effect of the slow changes in 
eccentricity and orientation, the first corresponding to 
vibrations and the second to rotations. For the rare 
earth nuclei, and for others which possess a relatively 
large distortion, the result is that to each “intrinsic 
state’’ of the nucleus, as determined by the motions of 
the individual particles, there will correspond a band of 
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closely spaced energy levels which represent the rota- 
tion of the nucleus as a whole. These energy levels 
differ merely in the amount of rotational motion 
possessed by the nucleus. 

The energy of a nuclear state can therefore to a good 
degree of approximation be written as the sum of two 
terms, the first representing the energy of the nucleus in 
the absence of rotation, the second representing the 
rotational energy. The case of nuclei containing an 
even number of protons and an even number of neutrons 
is particularly simple. For such nuclei the total 
angular momentum J can have only even integer values 
(in units of #) and the rotational energy is calculated 
to be simply J(J+1)/2I where J is the moment of 
inertia of the rotational motion. We may note in 
passing that the energy of rotation according to classical 
mechanics (as distinct from quantum mechanics) 
would be J?2/2/ where, however, J could take any value. 

Rotational spectra of this kind are the characteristic 
feature of nuclei possessing large distortions, such as 
those in the rare earth region, the transuranics, and 
certain regions of light nuclei. The observed moment 
of inertia J to be associated with the rotational motion 
is found to be of the order of magnitude of nMR?, 
where M is the proton mass, R the mean radius of the 
nucleus, and n is the number of particles taking part 
in the rotational motion, and is a measure of the number 
of particles outside the closed shells. 

An example of a particularly simple rotational spec- 
trum is shown in Figure 4._ These are the energy levels 
of the nucleus hafnium-180 which contains even num- 
bers of neutrons and protons, and the numerals on the 
left of the figure denote the total angular momentum J 
of the corresponding levels. The energies given in 
brackets in Figure 4 are those calculated on the as- 
sumption that they are proportional to J(J+1), and it 
is seen that the agreement is very close. 

We have therefore arrived at a picture of the nucleus 
in which the individual particles move in the first ap- 
proximation independently of each other in the average 
field of force of the nucleus as a whole; there being no 
strong center of force, as there is in an atom, this field 
can become distorted much as the electric field of a 
molecule is distorted. The distortion of the nuclear 
field is a collective effect involving all the particles, and 
when it occurs, well away from the closed shells, ro- 
tational bands appear superimposed upon the in- 
trinsic energy levels which arise from rearrangements of 
the individual particle motions. 

The problem remains of understanding how it comes 
about that particles can move independently of each 
other even in first approximation when they are known 
from experiment to interact with each so strongly 
through forces of very short range. After all, we had 
some reason for supposing the internal motions to 
resemble the chaotic motions of molecules in a liquid. 
The full answer to this problem has not yet been given, 
but the most important ingredient of the answer is 
known. Let us suppose for a moment that the particles 
of a nucleus really do interact only through the average 
field of foree—let us suppose, in other words, that we 
can switch off the complicated short range interactions 
between them which would give rise to the chaotic 
motions. Then the neutrons and protons will occupy 
the energy levels of the shell model precisely in the 
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manner described before, there being just 2j+1 pur. 
ticles of each kind in each of the lowest levels of angu ar 
momentum ji. Now suppose we switch on the inter .¢- 
tion between a pair of these particles and ask what 
happens to them. At first we might think that tley 
would collide, thereby changing their states of mot on 
drastically—this is just what would happen to a pair 
of particles outside the nucleus in, say, a scattering 
experiment. However, inside the nucleus the jew 
states which would have resulted from the collision 
are already fully occupied by other particles, and the 
Exclusion Principle forbids us to add others to them, 
The collision cannot therefore take place unless the 
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Figure 4. Energy levels of hafnium-180 showing a rotational band of 
levels. 


particles already belong to the uppermost energy levels 
which may not be fully occupied. In this way one 
may see that the interactions between a pair of par- 
ticles within the nucleus are a good deal weaker than 
the measured interactions between a pair in free space, 
and the shell model is the not unnatural result. 

One interesting consequence of this picture of nuclear 
structure concerns the average behavior of neutron 
cross sections. We have already described how the 
cross section as a function of energy exhibits sharp 
resonances indicating the formation of highly compli- 
cated and relatively long lived states of the compound 
nucleus, and how this behavior is what we might expect 
from our model of the nucleus as a liquid drop. But to 
the extent that the nuclear particles are capable o/ 
exhibiting independent motions we should expect :: quite 
different behavior. We would picture the incident 
neutron as interacting in the first approximation only 
with the average field of force of the target nucleus, and 
this would lead to a much smoother variation of cros: 
section with energy. In fact, just such considerations 
as these were put forward in the early days before it 
was known that the sharp resonances existed. How- 
ever, if the neutron cross sections are measure! with 
such poor energy resolution that the resonances «anno! 
show up, the smooth average cross sections (i.¢.. cros 
sections averaged over the energy resolution of the 
measuring apparatus) behave in just the way onc would 
expect on the basis that the incident neutron i: era¢ts 
with the average field of the target nucleus. ©: ¢ may 
liken this behavior to the scattering of light by « small 
sphere whose optical properties may be described by ® 
refractive index. However, since neutrons ar quil 
strongly absorbed, the sphere has to be partially «paque. 
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which implies that the refractive index has to be con- 
sidered as complex, the imaginary part representing the 
absorption. Both real and imaginary parts of the 
‘vefractive index” may be related to the average field 
of force experienced by the incident neutron as it 
moves across the nucleus. The real part is found to be 
quite similar to what one would expect on the basis 
of the shell model, and the imaginary part turns out to 
be quite weak, again reflecting the powerful influence 
of the Exclusion Principle which severely limits the 
states into which the neutron may be captured. 


Optical Model 


in this manner has arisen the very useful optical 
model, a model not of nuclear structure but of nuclear 
reactions as we have seen. Whereas the true cross 
sections with their extremely complicated energy varia- 
tion reflect the true, and very complicated, interactions 
of the incident particle with the target nucleus, the 
average cross sections, which are smoothly varying 
with energy, reflect the interaction of the incident 
particle with the average field of the target nucleus. 


Further refinements of the optical model have shown 
that it is necessary to include the distortion of the aver- 
age field of those nuclei which show the rotational type 
spectra, so there is now a most satisfying unity between 
the theory of nuclear reactions on the one hand and the 
theory of nuclear structure on the other. 

The outstanding problem remaining in nuclear 
physics today is the precise form and origin of the strong 
nuclear forces. We have seen that we can get a reason- 
ably satisfactory explanation of the properties of nuclei 
making use of only very qualitative features of these 
forces, so that it seems unlikely that further studies of 
nuclear structure and reactions will yield much more 
information regarding the nature of the forces. We 
look today to the big accelerators which generate ener- 
gies of 1000 mev and upwards for the information we 
need: but at these high energies a whole new realm of 
physics lies before us, the physics of elementary par- 
ticles. We know now that the neutron and the proton 
are extended structures; it seems as if the nature 
of nuclear forces will only be comprehensible in terms 
of the structure of neutrons and protons themselves. 


James B. Beal, Jr. 
and Albert W. Jache 
Texas A & M College 

College Station 


W:- have found it necessary to stir the 
contents of several closed containers immersed in a 
constant temperature bath. Usually the stirring has 
had to continue for a long time. A simple device em- 
ploying Teflon coated magnetic stirring bars and an 
alternating field of magnetic flux has been made. 

The system was designed to accommodate six 250-ml 
polyethylene bottles, each containing the materials to 
be agitated and a Teflon coated magnetic stirring bar. 
The coils and cover used were 12-henry chokes (120 
vac) that had their mounting frames removed. These 
chokes had been dipped in G.E. Glyptal Enamel several 
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Figure 1. 


Arrangement of choke coils in submerged box. 


powerstat and a selenium rectifier. 


A Simple Agitation Device for 
Several Closed Containers 


times for waterproofing. They were mounted on a 
sheet of Lucite in two rows of three, with the rows facing 
each other. The coils were wired in parallel to cause the 
direction of flow in one row to be opposite to the other. 
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Figure 2. Schematic diagram of magnetic agitator. 


The de power supply for the coils consisted of a 
The direct current 
direction alternator consisted of a spring biased double 
pole double throw 120-v ac relay and a 60-watt flasher 
and 60-watt lamp, all in series. The use of the particu- 
lar components was largely dictated by local availability. 
A second agitator has been built in which the chokes 
are mounted upward in a copper box which can be sub- 
merged (Fig. 1). Bottles containing magnetic bars 
may be agitated on the top surface of this box. The 
schematic wiring diagram is shown in Figure 2. 
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Wisi determines the shape ofa molecule? 
Methane, we know, is a regular tetrahedron; the in- 
terbond (HCH) angle in CH, is exactly 109°28’, the 
tetrahedral value. Ammonia, a molecule isoelectronic 
with methane (both molecules contain 10 electrons, 2 
in the inner 1s shell of the heavy atom and 8 in its va- 
lence shell), has, however, a somewhat smaller valence 
angle; the HNH angle in NH; is 106°46’. And in 
H.O (a molecule that contains 10 electrons, also), the 
HOH valence angle is 104°27’. We may ask why the 
valence angles in ammonia and water are less than 
tetrahedral. In ethylene, on the other hand, the HCH 
angle is nearly (although not quite) 120° (1); and acety- 
lene is linear. About acetylene, it is known, also, 
that it is a stronger Brénsted acid (better proton 
donor) than ethylene, although, indeed, neither com- 
pound is renowned for its acidity; also, ethylene is a 
stronger (Bronsted) acid than methane (2). Insight 
into such facts as these can be gained by examining 
in direct, empirical fashion first the distribution of 
atomic s character in molecules and second the depend- 
ence of the properties of an atomic orbital, or a bond- 
ing orbital, on s content. 


Hybrid Orbitals (3) 


By “s content” or ‘‘s character’ we shall mean the 
following. For atoms that satisfy the Octet Rule, 
and it is with such atoms (e.g., C, N, O, F) that this 
discussion is primarily concerned, the four valence- 
shell orbitals of an atom may be thought of as com- 
pounded from one spherically symmetrical 2s atomic 
orbital and three mutually perpendicular dumbbell- 
shaped 2p orbitals, designated 2p,, 2p,, 2p.. Since 
the 2s orbital is lower in energy than the 2p orbitals, 
the ground state of a carbon atom, for example, is 
1s? 2s? 2p, 2p,, not 1s? 2s 2p, 2p, 2p.. However, 
in a molecule such as methane, the 2s orbital of carbon 
may be considered to mix (or “hybridize’’) with the 
three 2p orbitals to form four equivalent orbitals that 
point to the corners of a regular tetrahedron and make 
angles with each other of 109°28’; each of these tetra- 
hedrally-directed hybrid orbitals contains '/, s charac- 
ter and */, p character, abbreviated s'/4 p*/*, or 
sp’, or te (for tetrahedral). In ethylene, on the other 


Distribution of Atomic s Character in 
Molecules and Its Chemical Implications 


hand, the 2s orbital of carbon may be considered to 
mix with but two of the three 2p orbitals to form three 
equivalent orbitals that lie in a plane and make angies 
with each other of 120°; these three hybrids, which 
contain 33% s character, are abbreviated s'/* p’/* 
sp’, or tr (for trigonal); perpendicular to the plane of 
these three orbitals is the axis of cylindrical symmetry 
of the remaining pure 2p orbital. The geometry of 
acetylene is often explained by assuming that the 
carbon 2s orbital mixes with but one of the three 2p 
orbitals, forming thereby two di (for digonal) hybrids 
that point in diametrically opposed directions; these 
are abbreviated s'/? p'/?, or sp. These features of 
orbital hybridization are summarized in Table 1. 

The term o-orbital is often used when referring to a 
hybrid orbital. The unhybridized 2p orbitals (in num- 
ber 0, 1, and 2 for tetrahedral, trigonal, and digonal 
hybridization, respectively) are termed z-orbitals. 

Examination of Table 1 reveals a useful fact. As 
the s character in two equivalent hybrid orbitals in- 
creases (te to tr.to di), the interorbital angle increases. 
Conversely, a relatively large (or small) angle between 
equivalent hybrid orbitals implies the s content of the 
orbitals is relatively large (or small). If the two or- 
bitals in question overlap orbitals from adjacent atoms, 
thereby forming chemical bonds, and if these bonds are 
not highly strained (as they would be in cyclopropane, 
since the smallest inter-(s-p hybrid)-orbital angle pos- 
sible is 90°), the orbitals may be assumed to point 
toward the adjacent, bound atoms. In such a case, 
molecular geometry provides a direct clue to the inter- 
orbital angle and, hence (Table 1), to the distribution 
of atomic s character in the molecule. For example, 
from the bond angles in ammonia and water cited above, 
one infers that the nitrogen atom of NH; devotes 
slightly more s character to its bonding orbitals than 
does the oxygen atom of H,0. 

The traditional notation of valence-bond theory 
provides a convenient and concise summary of the 
main features of the distribution of atomic s character 
in molecules. For atoms that satisfy the Octet Rule, 
four major structural types exist. The atom may be 
bound in a molecule by (1) single bonds only, (2) 8 
double bond, (3) two double bonds, or (4) a triple }ond. 


Table 1. Distribution of s Character Among Equivalent Hybrid Orbitals for Atoms That Satisfy the Octet Rule 


No. of 
Orbital hybrid 


designation orbitals Abbreviations 


Number o: 
pure 2p 
orbitals 

remaining 


Per cent 
s character 
in hybrid 
orbitals 


Tetrahedral 4 te 
Trigonal 3 tr 


Digonal 2 dis sp 


sp? 
s'/ap*/s sp? 


25% 


50% 
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These four possibilities are shown below. 


te 
te: X :te 
ee tr rT 
te 
(1) (2) 
2py__y__2pz Pz 
di: X=2di 
2py 
(3) (4) 


In this notation, X represents an atom that satisfies 
the Octet Rule (e.g., C, N, O, F) and dots represent 
electrons unshared or in single bonds. The abbrevia- 
tion te after a pair of electrons, structure (1), indicates 
that the orbital occupied by the pair is, to a first ap- 
proximation, a tetrahedral hybrid (25% s character) ; 
ir, structure (2), indicates an approximately trigonal 
hybrid (33% s character); di, structures (3) and (4), 
indicates an approximately digonal hybrid (50% s 
character). The te hybrid orbitals in (1) point to the 
corners of a regular tetrahedron. The tr hybrid orbi- 
tals in (2) lie in a plane. If we call this plane, the 
plane of the paper, the yz plane, with, say, the z axis 
horizontal and the y axis vertical, and the axis perpen- 
dicular to this plane the z axis, the lone, unhybridized 
2p orbital in structure (2), indicated as 2p,, points 


along the x axis. In structures (3) and (4) the colinear 
di hybrids have been taken as pointing along the z axis; 
the two unhybridized 2p orbitals then point along the 
zand y axes. We may illustrate the utility of struc- 
tures (1), (2), (3), and (4) by examining the shapes of 
several families of isoelectronic molecules. 


lsoelectronic Structures 


Methane-Neon Family, Structure (1). Imagine, if 
you will, that one of the extranuclear protons in 
methane, the proton of one of the hydrogen atoms, was 
somehow removed from its position on the fringe of 
the molecule and squeezed into the nucleus of the 
carbon atom. By this alchemy, one pair of the four 
pairs of valence electrons about the heavy atom would 
be left unshared, three pairs would remain shared with 
hydrogen atoms, and the atomic number of the heavy 
atom would increase from 6 (carbon) to 7 (nitrogen). 
This is ammonia. During the change, the hydrogen- 
(heavy atom)-hydrogen bond angle would change, 
albeit only slightly, from the value that makes the en- 
ergy of methane a minimum (109°28’) to the value 
that minimizes the energy of ammonia (106°46’). 
Contivuing this process: we may form water from 
ammouia, hydrogen fluoride from water, and, finally, 
neon irom hydrogen fluoride. This is the simplest 
soelecironie sequence that satisfies the Octet Rule. 
In addition to the species just mentioned (CH, NHs, 
H,0, HF, Ne), it includes such important ions as NH,*, 
H;0*, CH;-, OH-, O-*, and F-. These, together 
with other isoelectronic species, are illustrated in Figure 
|. In this figure, the atomic number of the heavy atom 


is plotted along the ordinate against the number 
of extranuclear protons along the abscissa. The 
eight valence-shell electrons are shown as being 
tetrahedrally disposed in four pairs about the heavy 
atom, as if the positions of the electron pairs were the 
same whether they were shared or not (4). Actually, 
the analysis of the bond angles in ammonia and water 
suggests that the s character of the heavy atom tends 
to concentrate somewhat in orbitals occupied by un- 
shared electrons; this effect is greater, so far as the 
bonding orbitals are concerned, the greater the number 
of unshared pairs about the heavy atom. In the species 
NH~?, OH-, HF, and NeH*, which have three lone 
pairs, this shift in s character to the orbitals occupied 
by the unshared electrons may be nearly complete. 


BH, 
CH, 
NH,* NH; NH,.~ NH-2 N73 
H;Ot o-3 
HoFt HF 
NeH* Ne 


Figure 1. The Methane-Neon family. 


Ethylene-(Oxygen) Family, Structure (2). Starting 
with ethylene, H,C—CH2, we may form the isoelec- 
tronic species H,C—=O, HN=O (5), HN= 
NH (6) and O=0O. With the exception of the last 
molecule (O2), whose electron cloud has cylindrical 
symmetry about the internuclear axis, we may picture 
the six pairs of valence electrons in these molecules as 
distributed in approximately the following manner 
(electrons indicated by dots may be unshared or in 
single bonds). 


Allene-Carbon Dioxide Family, Structure (3). Start- 
ing with allene, H,C—C—CH2, we may form such 
species as H,C—C—O (ketene), HN=C=O (hydro- 
gen isocyanate), O—C—O (carbon dioxide), N=N=O 
(nitrous oxide), N==N=NH (hydrazoic acid), 
N=N=N~- (azide ion), and (nitronium 
ion). It is interesting to note that the colors of these 
compounds in the infrared, a stringent test of the dis- 
tribution of charge and mass in a molecule, are re- 
markably alike. 

Acetylene-Nitrogen Family, Structure (4). Starting 
with acetylene, H—C=C-H, we may form H—C=N:, 
H—N=C:, :N=N:, :C=0O:, and such ions as 
:C=C:~—? (as in calcium carbide, a sufficiently strong 
base to remove protons from water) and :N==O:?* (in 
NO.-CIO,). 

Interesting isoelectronic families may be manu- 
factured virtually without end. From CH;—CH; one 
obtains CH;—NHaz, CH;—OH, CH;—F, 
NH;,—OH, NH,—F, HO—OH, (HO—F), F—F, BH;— 
NH, and ions formed by the addition or removal of 
one or more protons to or from these species; from 
CH;—CH=CR; one obtains CH; CH;—N= 
H.AN—CH=0O, HO—CH=—O, HO—N=0, F—N= 
O, and ozone; and from isobutylene may be derived 
some sixty-odd molecules, including urea, acetamide, 
guanidine, boric acid, nitromethane, nitric acid, acetic 
acid, and nitryl fluoride. 
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This survey of molecular structure supports the 
surmise that whenever the Octet Rule is satisfied, a 
condition generally met by first-row elements, the 
distribution of electrons about each atom in a molecule 
and the local molecular geometry about each atom can 
be classified into four broad categories. If, as is the 
usual practice in drawing valence-bond structures, all 
pairs of shared electrons are indicated by lines and all 
unshared pairs in the valence shell by dots, these four 
categories may be elaborated to the 11 structures listed 
below. 


sp* 


In this tabulation, the structures have been arranged 
so that the number of unshared pairs in each column 
is the same. Typically, carbon atoms carry no un- 
shared pairs, nitrogen atoms one, oxygen atoms two, 
fluorine atoms three, and neon atoms four. In this 
way, formal charges are kept at zero. However, it is 
possible for other structures to exist. Nitrogen atoms, 
for example, may be found in any one of the eleven 
environments, e.g., NHi+, NH;, NH.-, NH-?, N-?: 
HONO,, FNO, CN:-?; RNC, Ne; NO.+. The 
approximate states of hybridization of these structures 
are indicated at the left of each row. 


Atom Hybridization and Electronegativity 


It was mentioned that a 2s orbital lies lower in 
energy than a 2p orbital. This implies that the elec- 
tronegativity of an atomic valency should increase as 
the s character in that valency increases (7). A 
carbon sp valency, for example, should be more electro- 
negative than a carbon sp? valency, which, in turn, 
should be more electronegative than a carbon sp* 
valency. Inductive constants, constants that measure 
the electron-withdrawing tendency of an atom or 
group of atoms, confirm this. Values for the cyanide 
group (carbon sp valency), the acetyl group (Cy: 
valency), and the methyl group (C,,3 valency) have 
been determined by Taft (8). 


Carbon hybrid Inductive constant (8) 
di +1.300 


+0.60 
—0.100 


A positive value indicates that the group is electron 
withdrawing, compared to hydrogen; a minus sign 
indicates that it is electron releasing. On this scale, 
atomic chlorine has an inductive constant of +1.10. 
Bond moments provide additional evidence of the 
effect of hybridization on the electronegativity of an 
atomic orbital. If, for example, all carbon-hydrogen 
bonds had the same polarity (either C+—H~- or 
C-—H*), and if all carbon-carbon bonds were non- 
polar, the molecule methyl acetylene, Hx}XC—C=C—H, 
would have no dipole moment; yet this molecule has a 
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dipole moment of 0.75 debyes (9). This fact may b: 
explained by assuming that not all C—H bonds hay» 
the same polarity (one would expect the carbon in th: 
==C—H bond to be more negative than the carbon i 
the C—H bonds of the methyl group) and by assuminz 
that not all carbon-carbon bonds are nonpolar (one 
would expect the H;C—C= bond, which is formed by 
the overlap of a Cs,3 orbital of the methyl group with 
the C,, orbital of the acetylenic group, to be polarized 
in the direction H;C+—~-C=). With these assum)- 
tions, the contributions of individual bonds to the dipo.e 
moment of a molecule, called bond moments, have becn 
calculated for several types of carbon-carbon single 
bonds (9). Interestingly, it is found that chlorine 


Type of C—C bond Bond moment (9) 
(and polarity) (in debyes) 
C(sp*) +—C(sp*)- 0.68 
C(sp?) *+—C(sp)- 1.15 
C(sp*)*+—C(sp)- 1.48 


constitutes the positive end of the C—Cl bond moment 
in HC=C—Cl. 


s Character and Base Strength 


It was mentioned that acetylene (and, it could have 
been added, hydrogen cyanide) is a stronger acid 
(better proton donor) than ethylene, which is a stronger 
acid than methane. Or, what is the same thing, only 
in terms of base strength (ability to accept protons), 
the acetylide ion, HC=C:~ (and, it could be added, 
: N=C:—), isa weaker base than HxyC—=CH_-, which isa 
weaker base than H;C:~. The orbitals in which reside 
the electrons responsible for the basic properties of 
these ions are, respectively, di-, tr-, and te-type hybrid 
orbitals. This example suggests that the more s 
character an atom devotes to an orbital occupied by an 
unshared pair, and the better, thereby, the provision 
by the atom of low potential energy space for the lone 
pair, the poorer the electron-donor properties of the 
system. Aldehydes and ketones, for example, are less 
basic (poorer electron donors, or proton acceptors) 
than ethers and alcohols. In these two pairs of com- 
pounds, the lone pair electrons reside in O(sp’)- and 
O(sp*)-type hybrid orbitals, respectively. Similarly, 
nitrogen is less basic than pyridine, which in turn is 
less basic than ammonia. In this set of compounds, 
the lone pair electrons reside in N(sp)-, N(sp’)-, and 
N(sp*)-type hybrid orbitals, respectively. In each 
case, as the s character in the orbital occupied by the 
unshared pairs increases, the base strength decreases. 


Effect of Electronegative Substituents 
on Atom Hybridization 


Probably only a relatively small fraction «i all 
molecules contain atoms that are hybridized exactly 
sp, sp? or sp*. In strain-free molecules, as mentioned, 
the actual state of hybridization of an atom can often 
be determined by examining the interbond «ngles 
about the atom (10). When this is done, it is ‘ound 
that electronegative substituents have a noticable, 
and systematic, effect on atom hybridization (//). 
Table 2 contains data (12) to illustrate the effect of 
electronegative groups on bond angles; additional 
examples may be found in an article by Mellis: and 
Linnett (13). These data show that an atom teids to 
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concentrate its s character in the orbital or orbitals 
 ceupied by unshared electrons as the electronegativity 
of the substituents increases (labed, 2ab, 3abe, 3de, 3fg) 
or as the electronegativity of the atom itself decreased 
(ib and 2a; lc and 2b; 3a, d, and f; 3b, e, and g). 
|. is an interesting fact that changes in interbond angles 
are sometimes in the reverse direction from what one 
\ ould expect if repulsions between atoms not directly 
bonded to each other (nonbonded atoms) were the 
n ost important effect operating (1c and ld, 3b and 3c, 
4) and ethylene). Additional information regarding 
tle effect of electronegative substituents on atom hy- 
bridization can be obtained from a study of bond 
leagths. However, before such data can be interpreted, 
it is necessary to know in what manner bond lengths 
depend on atom hybridization. 


Table 2. Effects of Electronegative Groups 
on Bond Angles (12) 


4 3. XY, ZYXY 
1 _N(CH 109° 
a.CH; CH; c. NF; 102°30’ 
b.CH; H 109° d. P(CH;)s 100° 
105° e. PH, 93°18! 
d, F F 103° f. As(CHs)s 96° 
g. AsH; 91°31’ 
8 4. X,YinCF,CXY ZFCF 
ZXSY a. H,H 110° 
aCH, H 100° b. F,F 114 
H 92° 


Effect of Atom Hybridizetion on Bond Length 


Experimental evidence that all carbon—carbon single 
bonds are not the same length seems first to have been 
obtained by Lonsdale in 1929 in a study by X-ray 
diffraction of the crystal and molecular structure of 
hexamethyl benzene (14). This result was questioned 
in 1937 by Pauling and Brockway, who examined by 
electron diffraction the structures of 13 hydrocarbons 
and concluded that the carbon—carbon single-bond 
distance has the constant value of 1.54 + 0.02 A, 
being unaffected by the presence of an adjacent double 
bond (provided that it does not form part of a con- 
jugated system). It was concluded, also, that the 
carbon-carbon double bonds in allene and ethylene are 
the same length (15). This conclusion leads to the 
view, which has found wide application to this day, 
that the covalent radius of carbon in single bonds to 
other elements is 0.77 A. In 1939, however, Pauling, 
Springall, and Palmer confirmed the fact, which had 
been obtained spectroscopically (16), that the carbon— 
carbon single-bond distance in methyl acetylene is 
only 1.46 At the same time, they proposed for 
this shortening two explanations (17). One explana- 
tion developed subsequently into the theory of hyper- 
conjugation (18). The other explanation, which is 
adopted here, directed attention to the possibility of 
bond-iength changes due to changes in hybridization 
ratios in the ¢-bonds. 

The effect of hybridization on bond lengths was re- 
considered nearly a decade later by Coulson (10). 
From a consideration of C—H distances, Coulson 
conclu ied that differences in hybridization ratio between 
different types of single o-type bonds cause changes in 


the single-bond radius of carbon that are not less than 
0.035 A. Recent experimental data confirm this sug- 
gestion, but imply that the variation of the atomic 
radius of carbon may in many cases be 2-4 times 
greater than the lower limit set by Coulson (/9). 
Table 3 presents a summary of the effect of atom hy- 
bridization on the carbon-carbon interatomic distances. 
In this table, bond distances cited as representative 
of each class reproduce the reported interatomic dis- 
tances for essentially all representatives of that class 
to within 0.02 A, and for most members. the values 
lie within 0.01 A of the listed value. This summary 
shows that valence-bond structures are useful in clas- 
sifying bonds and predicting bond lengths. In this 
classification, the separation between classes is several 
times greater than the variation in bond lengths among 
members within each given class. A useful rule of 
thumb is that the carbon—carbon single-bond dis- 
tance decreases by 0.04 A each time one of the partici- 
pating carbon atoms changes hybridization from sp* 
to sp? or from sp* to sp. When a x-bond (formed by 
the overlap of unhybridized 2p, or 2p, orbitals on 
adjacent atoms) exists superimposed on the o-bond, a 
better figure to use is 0.03 A. 

The data in Table 3 suggest that the superposition 
of a z-bond on a o-bond compresses the latter (20) 
and that this compression is less, the greater the s 
character of the c-bond. This is seen by the compari- 
son of 4 with 7, 5 with 8, 6 with 9, and these with each 
other. The changes are: sp*—sp*? to sp*—sp? + -, 
0.12 A; sp*—sp* to + x, 0.11 A; and sp—sp to 
sp—sp + 7,0.10 A. Superposition of a second x-bond 
causes a further, but smaller, decrease in bond distance 
(6, 9, and 10). 

Superposition of less than a full z-bond appears to 
compress the o-bond proportionately less. Two par- 
ticularly good examples are provided by benzene and 
graphite. Following the prescriptions of valence-bond 
theory, one must take the carbon skeletons of these 


Table 3. Effect of Atom Hybridization on the C—C 


Distance 
Valence-bond Characteristic 
C—C hybridization structure C—C distance 
1. sp*—sp? —C—C— 1.54 A 
V4 
2. sp*—sp? —C 1.50 
3. sp*—sp —C—C= 1.46 
4. sp%—sp? C—C 1.46 
WA 
5. sp*—sp C—C= 1.42 
VA 
6. sp—sp =C—C= 1.38 
7. sp*—sp? + 1.34 
8. sp*—sp 1.31 
9. sp—sp+r =C=—C=> 1.28 
10. sp—sp + 2x —C=C— 1.20; 
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compounds to be sp?-hybridized with x-bond orders 
of exactly '/2 and '/3, respectively. With these facts 
in mind, linear interpolation between classes 4 and 7 
yields the following predictions for the C—C inter- 
atomic distances in benzene and graphite. 


sp*—sp*? + (1/2)4 Benzene 1.40A 
sp*—sp? + (1/3) Graphite 1.42A 


Linear interpolation between classes 1 and 7 would 
yield rather different values. The observed values 
are benzene 1.397 A and graphite 1.421 A. 

On these grounds, one would predict that carbon— 
carbon bond lengths in aromatic compounds always 
should be found to lie between 1.46 A (class 4) and 1.34 
A (class 7). In naphthalene and anthracene, for 
example, the reported bond lengths fall within the 
ranges 1.425-1.365 A and 1.436-1.370 A, respectively 
(21). 


Effect of Electronegative Substituents on Bond Lengths 


If one accepts the interpretation of the previous 
section regarding the effect of atom hybridization on 
bond lengths, namely that bond lengths decrease as 
the percentage s character increases, and the conclusion 
of the section before regarding the effect of electro- 
negative substituents on atom hybridization, namely, 
that s character tends to concentrate in orbitals oc- 
cupied by unshared electrons (which may be regarded 
as electrons in a bond to an atom of zero electronega- 
tivity), one is led to infer that in the absence of obvious 
steric effects, the introduction of an electronegative 
group into a molecule should lead to a noticeable 
shortening of adjacent bonds. Existing data 


appear to confirm this conjecture (12). <A particularly 


striking example is the shortening of the C—F bond 
that occurs when hydrogen in the molecule CH;F 
is replaced by fluorine. The C—F distance in CH;F 
is 1.391 A, whereas this distance is only 1.323 A in 
CF, (22). Again, it is interesting to note that the 
effect is the opposite of what one would expect were 
repulsions between nonbonded atoms the important 
effect operating. It may be noted, also, that the effect 
here is that of an atom on a bond one atom removed. 
As such, it is closely related to the relay of electrical 
effects through a molecule known to organic chemists as 
the inductive effect. 

Coupled with the effect of atom hybridization on 
bond angles and bond lengths, the effect of electro- 
negative substituents on molecular geometry reveals 
that atomic s character tends to concentrate in orbitals 
that are directed toward electropositive* groups. Before 
considering some of the obvious chemical implications 
of this statement, a brief discussion will be given of a 
simple quantum-mechanical model that serves to 
explain why s character concentrates in orbitals to 
electropositive groups. 


Coupled Perturbations in Polar Bonds 


The model described in this section contains three 
ingredients. First, use is made of the generally ac- 
cepted facts regarding electronegativity. Seeond, use 
is made of the fact that s electrons are bound more 


* It is the same thing to say that atomic p character tends to 
concentrate in orbitals that are directed toward electronegative 


groups. 
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tightly than p electrons. Third, use is made of the 
result from perturbation theory that to a first approxi- 
mation the change in energy W’ of a system whos: 
potential energy is perturbed by an amount H’ an 
whose wave function is initially y, is simply the 
average of H’ over the unperturbed state (23). Thus 


w' =f 


the larger the overlap of the perturbation with the wav : 
function of the system, the larger the effect of the per- 
turbation on the energy of the system. 

Consider, for example, a particle, such as an electro , 
bound by the potential depicted in Figure 2 by the 
curve labelled V. The wave function for the lowest 
bound state will look like y,. This is drawn to show 
that the particle tends to spend most of its time in the 
region of space where V is small (most negative). 
Thus a perturbation such as H’; that occurs where V is 
most highly negative has a greater effect on the energy 
of the particle than a differently placed but otherwise 
equal perturbation 


Figure 2. Ground-state wave function VY, for potential V, with sample 
perturbation H’. 


Consider, now, an electron in a bond between two 
atoms A and B that differ in electronegativity. We 
shall suppose that B is more electronegative than A. 
In such a bond, the potential energy and ground-state 
wave function vary from point to point along the inter- 
nuclear axis in the manner illustrated in Figure 3. 


Figure 3. One-dimensional model of a polar bond. 


The general tilt of these curves is the feature of )ar- 
ticular interest here. As long as B is more ele iro- 
negative than A, the potential energy curve s/ ints 
down toward B, and the camel-humped curve y hss its 
maximum value at that point. With the exceptic of 
the extrenum that occurs near the center of each cii've, 
the general features of these curves may be summa) ized 
schematically by figures of the type Jabelled V and 
y, in Figure 2. This convention provides a conve! ent, 
visual representation of a polar bond in potential e: «rgy 
space. Bonds between groups that differ in ele: tro- 
negativity are visualized as tilting downward toward 
the more electronegative group. 
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As an illustration, consider again two atoms or groups 
4 and B that‘differ in electronegativity, B more electro- 
negative than A, and suppose that these are bonded 
‘o an atom X of intermediate electronegativity, X 
heing more electronegative than A but less electro- 
negative than B. The system A—X—B might, for 
example, represent the array CH;—N—Cl in N(CHs)-- 
Cl, or the sequence unshared pair—oxygen atom— 
‘uorine atom in OF,. Figuratively, we represent such 
. system in potential-energy space by orbitals directed 
cownward from A to X and from X to B. Considering 
the electrons in each bond separately, the usual pro- 
cedure of valence-bond theory, we obtain the repre- 
sentation of V and y for the system A—X—B shown in 
igure 4. 


> 


H' 
Figure 4. One-dimensional model of the structure A — X — B when Xz 
(the electronegativity of B) > X, > Xa. 


As shown by the curve for y, the energy minimization 
procedure of quantum mechanics tends to concentrate 
electrons about regions of low potential energy. Con- 
sequently, owing to the tilt to the localized molecular 
orbital between A and X, the electrons in that orbital 
are polarized in the direction of the ionic structure 
AtX~-. Similarly, because of the assumed difference 
in electronegativity between X and B, the electrons in 
the X—B bond tend to concentrate down at the B 
end of that bond. If either of these polar bonds were to 
dissociate into two free radicals, it is apparent that while 
one electron would remain in the region of relatively 
low potential energy associated with the atom on the 
right, one of the bonding electrons would have to 
receive some extra energy to promote it to full oc- 
cupancy in the atomic orbital of the less electronegative 
atom on the left. This extra energy should contribute 
to the stability of the bond. The greater the tilt to 
the molecular orbital, presumably the greater’ this 
contribution to bond stabilization. This manner of 
thinking may be turned about. Pauling has found 
that the excess in A—X bond energy over the arith- 
metic, or geometric, mean of the A—A and X—X bond 
energies provides a useful, quantitative measure of the 
difference in electronegativity of A and X. If we so 
choose, we may consider that the model is in this way 
able ‘o provide its own electronegativity scale. 

In the potential energy curve for A—X—B (Fig. 4), 
the two bonds are shown as meeting at X, in accordance 
with the convention of beginning the analysis of the 
distri!,ution of s character in molecules with the ap- 
proximation that the s character of each atom is dis- 
tributed equally among sp, sp?, or sp* hybrids, as the 
case may be. However, it is known that when the 


attached groups differ among themselves in electro- 
negativity, the central atom does not distribute its s 
character uniformly among its hybrid o-orbitals. 
The line beneath V and y labelled H’ in Figure 4 
illustrates schematically an explanation for this de- 
pendence of atom hybridization on the electronegativi- 
ties of the adjacent groups. The figure depicts the 
transfer by X of some s character from the orbital 
directed toward B to the orbital directed toward A. 
This lowers the low end of the A—X bond and heightens 
the high end of the X—B bond (24). Because the 
electrons are more in the lower end of the A—X_ bond 
than they are in the upper end of the X—B bond, this 
perturbation decreases the energy of the A—X pair 
more than it increases the energy of the B—X pair. 
The net effect is a decrease in the energy of the molecule. 
Were the electronegativity of X assumed to be less 
than that of A, or greater than that of B, the con- 
clusion would still be reached that the s character of X 
tends to concentrate in the bond to A, which is the 
more electropositive group. 


The Inductive Effect 


We have seen that electronegative substituents have 
an effect on atom hybridization (the s character in a 
valency decreases as the electronegativity of the at- 
tached group increases). If this effect is combined 
with the effect of atom hybridization on electronega- 
tivity (the electronegativity of a valency increases with 
increasing s character of the valency), one obtains 
directly a simple mechanism for the inductive effect. 

Suppose, for example, that the electronegativity of B 
in the system A—X—B increases; i.e., that the orbital 
between X and B becomes tilted more steeply down- 
ward toward B. This change will cause X to rehybrid- 
ize slightly, so as to shift s character from the bond to B 
to the bond to A, where the low potential energy space 
characteristic of an s orbital will be used to greater 
advantage. This increase in s character at the X end 
of the X—A bond represents an increase in electro- 
negativity of X with respect to A. In turn, by an 
identical, though smaller, operation of the same 
mechanism, the electronegativity of A toward adjoining 
groups increases. In this manner, the original per- 
turbation is relayed in an attenuated manner through- 
out the bonded system. It may be added that at each 
atomic center which engages in a significant rehybridiza- 
tion there should exist coupled to the inductive effect 
certain definite, albeit perhaps small, changes in bond 
angles and bond lengths. 


Carbonium lons 

The principle that s character is used where it does 
the most good may be illustrated by the spontaneous 
isomerization of certain classical carbonium ions. 
Hydride-ion shifts such as the one below have been 
observed in solution (25) and in the gas phase (26). 
Hammett has summarized these arrangements in the 


H CH; CH; 
CH;CH.—*C —— Cc 
(5) = H (6) 


statement: ‘The new carbonium ion generally carries a 
greater number of alkyl groups than the old one.” 
Efficient utilization of s character implies, in the first 
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place, that all s character has been removed from the 
empty orbital of the carbonium ion, i.e., that the con- 
figuration about the carbonium ion is as nearly planar 
as possible. Should this be prevented by steric effects, 
as, for example, at a bridgehead, the carbonium ion 
ceases to be an important reaction intermediate (27). 
In the second place, efficient utilization of s character 
requires that, where possible, the rich-in-s-character 
and electronegative sp?-hybrids of the carbonium car- 
bon be used to best advantage—that is to say, in bonds 
to the most electropositive groups in the molecule. 
Thus, in structure (5) above, the carbonium carbon is 
bonded to one electropositive alkyl group and two 
hydrogen atoms, whereas in the more stable structure(6), 
it is bonded to one hydrogen atom and two alkyl groups. 


_ Additions to Multiple Bonds 


When a reagent A—B, such as hydrogen, a halogen, 
or hydrogen bromide, adds to a double bond X=Y, a 
significant change occurs in the hybridization of the 
two atoms X and Y. In particular, the four orbitals 
labelled below 1,2,3,4 change from sp* to sp* hybrids, 
i.e., the s content of these orbitals decreases. Thus, in 
the destruction of the double bond, electrons in bonds 

AB {1 
|3 
1,2,3,4 are promoted in energy. How important this 
promotion is to the net heat of reaction will depend on 
how important the potential-energy space in the im- 
mediate vicinity of X and Y is to the electrons in bonds 
1,2,3,4.. The more electropositive the substituents 
attached through these four bonds, and, therefore, the 
greater the use made by the bonding electrons of the 
s character of atoms X and Y, the more will the loss in 
s character be — and the less the observed evolution 
of energy. 

For example, it is well known that heats of hydro- 
genation of olefins decrease with increasing methyl 
substitution on the double bond. When this fact is 
restated as: The double bond of the more stable isomer 
of two isomeric olefins carries a greater number of alkyl 
groups than does the double bond of the less stable 
isomer, the situation with regard to additions across a 
double bond is seen to be closely analogous to that 
described by Hammett with regard to the stability of 
carbonium ions. 

In general, the more electronegative the substituents 
attached to a multiple bond, the greater the heat of addition. 
Substitution of chlorine for hydrogen, or fluorine for 
chlorine, for example, increases the heat of chlorination, 
the heat of bromination, and the heat of hydrobromina- 
tion of the carbon—carbon bond (28). Triple bonds 
may be treated in an analogous manner. 


The Carbonyl Group 
Many of the effects described above have been ob- 
served in carbonyl compounds. For example, suppose 


the electronegativities of X and Y in the compound 
XCOY increase. 
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This should cause the following to occur: 


1. Closure of the XCY angle, as carbon withdraws s char- 
acter from the C—X and C—Y bonds; 
2. diminution of the C—O distance, as carbon feeds freed ; 
character into the orbitals toward oxygen; 
3. enhancement of the C=O stretching force constar { 
(Badger’s Rule) ; and 
4. rehybridization of oxygen, as this atom takes advanta;« 
of the enhanced electronegativity of carbon toward it aid 
transfers some of its s character to the orbitals occupi d 
by the unshared electrons, thus diminishing the electro .- 
donor strength of the system and leading to 
a. a decrease in base strength and 
b. an increase in ionization potential. 


These changes lead to the following correlatio:s: 
The bond length of the carbonyl group should decre: se 
as the ionization potential of the nonbonding oxygen 
electrons increases (item 2 with 4b) (29); in the «b- 
sence of conjugative effects, the carbonyl stretching 
frequency should increase as the electronegativities of 
the substituents on the carbonyl group increase (iiem 
3) (30); and the basic properties of the carbonyl group 
should decrease, while the carbonyl stretching jre- 
quency should increase, as the ionization potential 
increases (item 4a with 4b, and 3 with 4b, respec- 
tively) (31). 


Carbon Dioxide 


As a final example of the role of atomic s character 
in determining molecular properties, we consider the 
structure of carbon dioxide. 

Reasoning from bond lengths in carbon dioxide and 
ketones, Pauling has introduced the generally accepted 
suggestion that the structures *O=C—O- and ~O— 
C=O+ contribute importantly to the ground state of 
carbon dioxide (32). 

In selecting a valence-bond structure or set of struc- 
tures for carbon dioxide, it is instructive to compare the 
C—O distance in this molecule with the C—O distances 
in the isoelectronic molecules ketene (HxC—=C—0O) and 
hydrogen isocyanate (HN=C=O). In each of these 
molecules, the c-component in the bond to oxygen is a 
carbon digonal-type hybrid, instead of the usual tri- 
gonal-type hybrid of a carbonyl group. A similar 
situation occurs in carbon suboxide (C;0,).  Inter- 
estingly, the C—O distances in these four molecules are 
remarkably alike. 


Molecule C—O distance, (A) 
H,C=O 1.225 


o=C=O 1.162 
H,C=C=O 1,16 
HN=C=—0 1.171 
O0=C=C=C=O 1.16 


Cc=0 1,128 


Qualitatively, these effects are exactly analogous to 
those described in greater detail for C—C bonds 1 an 
earlier section. It may be noted, furthermore, th::' the 
pattern followed by the C—O distances above s re- 
peated by the stretching force constants for these -ame 
bonds (33); and, also, that the characteristic | |tra- 
violet absorption bands of aldehydes and keto: °s is 
missing in ketene, the isocyanates, and carbon di »xide 
(34). 

On these grounds, it would appear that the ¢: und 
state of carbon dioxide is well represented by the  !ass- 
ical structure O—C=O. 
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Summary 


\ classification of molecular shapes has been given 
and illustrated by several isoelectronic sequences. 
It 's observed that the electron cloud in a molecule is 
not seriously altered when a proton is moved from the 
nucleus of a heavy atom to an unshared pair. Struc- 
tural inorganic and organic chemistry may therefore 
be lescribed by a common set of rules. 

’ jt is shown that once it is known how an atom dis- 
tri-utes its s character among its four orbitals, the local 
geometry about the atom, with regard to both bond 
angles and bond lengths, can be predicted, and the 
reltive electronegativity and basicity of its valencies 
assessed. A widely used approximation with regard to 
*the manner of atom hybridization in molecules consists 
in separating the manifold variations of hybridization 
that occur in practice into three classes: sp, sp?, and 
sp’. This corresponds to asserting that the s character 
of an atom is concentrated equally in two, three, or 
four hybrid orbitals. The advantages of this classifica- 
tion are that it is simple, that it does in fact correspond 
remarkably well to reality, and that definite and fa- 
miliar rules exist whereby it can be quickly determined 
to which class an atom belongs. Furthermore, the 
classification lends itself to a simple refinement. 
Combining the fact that introduction into a molecule 
of an electronegative group causes bonds adjacent to 
the group to become shorter and interbond angles 
opposite it to become larger with the fact that bond 
lengths decrease with increasing s content, one is led 
to the inference that when groups of different electro- 
negativity are attached to an atom, deviations from 
simple sp-, sp?-, or sp*-type hybridization occur which 
are in the direction that concentrates s character in 
orbitals directed toward the groups of lowest electro- 
negativity. A quantum-mechanical model based on 
simple first-order perturbation theory was introduced 
to explain this effect and used to discuss an explicit 
mechanism for the inductive effect, carbonium-ion 
rearrangements, energetics of additions to multiple 
bonds, interactions within the carbonyl group, and the 
structure of carbon dioxide. 


Addendum 


The previous sections of this paper have dwelt on the 
rich fund of information that may be gleaned from the 
valence-bond structure of a molecule. A brief dis- 
cussion follows on the construction of these. 

In the construction of any valence-bond structure— 
we shall restrict our attention here to atoms that satisfy 
the Octet Rule—it is useful foreknowledge to know how 
many pairs of electrons are involved in bonds. Let us 
call this number B, and the number of unshared pairs U. 


B = number of pairs of electrons in bonds. 
U = number of unshared pairs. 


In any molecule that contains 


V valence electrons (V is assumed to be an even number), 
N leavy atoms, each of which satisfies the Octet Rule, and 
n b. drogen atoms, each of which requires a pair of electrons, 


there are then 


(‘/.)V = B + U pairs of valence electrons, and 
4N +n = 2B + U atomic orbitals. 


Eliminating U from these two relations, we find that 
B = (4N +n) — 


This simple and useful relation states that the differ- 
ence between the number of pairs of electrons required 
by the Octet Rule for an assemblage of N + n atoms, 
(4N + n), and the number of pairs of electrons actually 
present, (!/2)V, is the number of pairs of electrons that 
must be placed between atoms to be counted twice 
toward the Octet Rule. For example, for HNCO, 
B=(4X34+1 = 13-8=5. 
This may be interpreted to mean that any valence- 
bond representation of the molecule HNCO that pro- 
vides for a complete octet about each heavy.atom must 
contain five pairs of bonding electrons. 
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F. Vratny and J. M. Honig! 
Purdue University 
W. Lafayette, Indiana 


I. studies undertaken in this labora- 
tory®* it has been found that previously reported 
techniques for the handling of nitrogen dioxide were 
either inadequate or impractical. Such methods as 
the use of carbon dioxide buffer reported by Giauque 
and Kemp‘ and the use of Bourdon gauges were con- 
sidered. The former method was ruled out due to the 
wide latitude of pressures encountered. The latter 
technique was ruled out due to the fragility of the 
instruments in the face of rapid pressure changes in 
the system. Fluorocarbon oils and greases were 
found to be useful for both manometering and lubrica- 
tion of stopcocks. 

A number of fluorocarbon oils are suitable for use as 
liquids in a manometer. They are Fluorolube® §, 
T45,and HO.' These oils are fluorinated hydrocarbons 
of the general formula (CF,CFCl), and an average 
molecular weight in the 775-950 range. Their pour 
points range from —15 to 18°C. Their densities are 
about 1.9 gm/ce and their vapor pressures range from 
2.5 to 1.2 X 10-* mm of Hg at 100°F. The lighter 
weight oils S and T45 can be employed for most pur- 
poses. However, it has been found that Fluorolube 
HO is more suitable for high vacuum work, due to its 
lower vapor pressure. At room temperature the 
viscosity of this material makes it impractically slow. 
Consequently a water heated bath is employed which 
surrounds the manometer. By maintaining the water 
bath at 65°C the viscosity of the oil is reduced to a 
practical magnitude. Because of initially dissolved 
gases it is necessary to degas the oil by careful heating 


1 Present address: Bell Telephone Laboratories, Murray Hill, 
New Jersey, and Lincoln Laboratory, Massachusetts Institute of 
Technology, Lexington, Mass. 

2 Vratny, F., Anal. Chim. Acta, 21, 579-83 (1959). 

3 Vratny, F., anv Honie, J. M., Trans. Faraday Soc., 451, 56, 
1051 (1960.) 

4 GrauquE, W. F., anp Kemp, J. D., J. Chem. Phys., 6, 40 
(1938). 

5 Fluorolubes, Bull. No. 30, Hooker Electrochemical Co., 
Niagara, N. Y., 1952. 
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while under vacuum. Kjeldahl bulbs are employed 
at the top of the manometer to reduce loss of the oil 
from the degassing step. 

Several advantages are inherent in the use of this 
oil. Among these is the extreme inertness to nitrogen 
dioxide. Secondly, because of its density it is about 
seven times more sensitive than mercury. Thirdly, 
its viscosity cushions extremely sudden surges in pres- 
sure and at the same time it is fully capable of registering 
a change of 400 mm of oil within ‘/; min. For the 
lighter oils the response is even better. 

The use of fluorocarbon greases for lubrication of 
stopcocks has also been of extreme value. Normal 
hydrocarbon greases are very badly attacked by nitro- 
gen dioxide, while silicone grease tends to channel 
and leak badly in the presence of nitrogen dioxide. 
Fluorocarbon lubricated stopcocks do not exhibit 
any chemical attack and exhibit channeling only as 
the nitrogen dioxide pressure approaches one atmos- 
phere. On very long standing at high pressure there 
is a slight tendency to dissolve nitrogen dioxide in the 
fluorocarbons as noted by the color of the grease. 
As with any greased stopcock, long disuse will result 
in some sticking. With careful greasing it is normal to 
expect a dynamic vacuum tightness of 10-* mm Hg 
and a static vacuum tightness of 10-* mm Hg or better. 
Two sources are available for fluorocarbon greases .°’ 

For nitrogen dioxide pressures in the vicinity «/ one 
atmosphere it has been found more practical to employ 
Teflon stopcocks. However, these stopcocks are not 
entirely suitable for vacuum work, for a dy ami 
vacuum of 10-? mm Hg and a static vacuum ‘1 the 
millimeter range only are to be expected. 


¢ Fluorolube GR Greases, Bull. No. 41, Hooker Electroc! »mical 
Co., Niagara Falls, N. Y., 1953. 

7 Kel-F grease, M. W. Kellogg C., Jersey City, New ‘ersey- 
This work was partially supported by grants from the Ai: Force 
Office of Scientific Research AF18(603)45, the National “cience 
Foundation NSF-G5122, and the Massachusetts Insti‘ ute of 
Technology Lincoln Laboratories AF19(604)-5200 Sub. 208. 
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V. A. Krotikov 
Leningrad University 
Leningrad, U.S.S.R. 


The Archives and Museum dedicated 
to the memory of Dmitri Ivanovich Mendeleev, the 
givat Russian scientist, is an institution founded almost 
fiii'y years ago. The museum was opened December 
21, 1911, on the day when the Second Mendeleev 
Conference on pure and applied chemistry convened. 

‘or many years of his long and fruitful life D. I. 
Mendeleev kept close contact with the St. Petersburg 
University. He studied there at the Pedagogical 
Institute, 1850-55, and became assistant professor and 
then professor of chemistry, 1857-90. During the years 
1866-90 Mendeleev lived in a flat in the University 
building adjoining the chemical laboratory as did all 
the professors of chemistry. The Mendeleev Museum 
occupies those rooms in which he lived and worked. 
The St. Petersburg University acquired the furniture, 
his library, and part of his personal records. At first, 
all these things were placed in three rooms of his 
former flat. In 1952, the Council of Ministers of the 
U.S.S.R. passed a special resolution “About Scientific 
Archives of D. I. Mendeleev.” Since then, all his 
manuscripts (some photostats) and other archive docu- 
ments referring to his life and scientific activities have 
been collected in the museum. Now they are ex- 
hibited in seven rooms (including his original work 
rooms). 

The Museum also has on its walls the originals of 
many portraits and sculptures of Mendeleev made by 
Russian painters such as I. N. Kramskoy, N. A. 
Yaroshenko, and I. O. Ginzburg. Portraits painted 
by his wife are particularly interesting; one of these is 
reproduced here (Fig. 1). 

The first museum rooms contain memorabilia of 
Mendeleev’s childhood, student days, and early scien- 
tifie activities. He was born in the small Siberian 
town of Tobolsk, and was the son of a school principal. 
Among his childhood impressions, those created by his 
visits to a nearby glass works managed by his mother 
must have influenced his later love for applied and 
natural sciences. Museum visitors can see from his 
school graduation certificate that, although his best 


Eprror’s Norse: Readers are sure to be puzzled by the spelling 
of Mendeleev’s name. The old established form of transliteration 
into French and German was ‘‘Mendeleef’’—note that Mendeleev 
himself wrote it this way on the manuscript shown in Figure 3. 
The fo:m adopted here is that consistently used in the modern 
transli ration of Russian by Chemical Abstracts and the Library 
of Congress. We are grateful for the assistance of Dr. M. 
Hosen, of the Chemical Abstracts Washington office, in solving 
transla ion and transliteration problems. 

This :s the fifth in the series being gathered for THIS JouRNAL 
by Dr. itaLpH E. Oxsper to give our readers who travel (really 
or vica'iously) a preview of some places of notable scientific 
interest in other countries. See also: J. Cuem Epvc., 34, 
283, 607 (1957); 35, 300 (1958); and 36, 231 (1959). 


The Mendeleev Archives and Museum 
of the Leningrad University 


marks were in physics and mathematics (chemistry 
was not a separate subject then), the boy Mendeleev 
was not a superior pupil. 

At the Pedagogical Institute, where Mendeleev 
was able to study his favorite subjects only, he was at 


once singled out among his fellow students. He gradu- 
ated with a gold medal and won a reputation of being a 
promising scientist. His first scientific work, ‘““Chem- 
ische Analyse des Orthits aus Finland” (1854), was 
published while he was still a student. His graduation 
thesis, “Isomorphism in Connection with Other Rela- 
tions of Crystal Structure to Composition,” was first 
published in a Russian scientific magazine (Gornyi 
Zhurnal, 1855) and later as a separate volume. 


Figure 1. Portrait of D.1. Mendeleev, 
painted by his wife. 


At that time it was possible to teach with equal 
thoroughness and details geology, mineralogy, biology, 
and chemistry parallel to physics and mathematics. 
It was no mere chance that Mendeleev chose mineral- 
ogical subjects for his works in chemistry, and there was 
a period when he was on the verge of choosing biology 
as his principal subject. A well-preserved herbarium 
collected by him in the suburbs of St. Petersburg is 
exhibited at the museum along with some pages of his 
student notebooks showing numerous notes and 
drawings on botany and zoology. Through all his 
life Mendeleev displayed great interest concurrently 
for different branches of science. 

In 1856, having defended his thesis, “Specific Vol- 
umes,” Mendeleev was given the Master’s Degree. 
It was the beginning of his independent scientific 
career. Even at this early period of his activities he 
went beyond the boundaries of chemistry. While in 
Heidelberg on his first scientific trip abroad, he did 
research on capillary properties of liquids. This work 
resulted in his discovery of the “Absolute Boiling 
Temperature” (1860), afterwards called “Critical 
Temperature.” The carefully sealed samples of liquids 
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he investigated have been preserved and are on ex- on theoretical concepts of other scientists in this field, 
hibit in the museum. and consistently developed the ideas he worked with 
Mendeleev’s early scientific interests were varied: most. 
the first Russian organic chemistry manual (1861), “These ‘Principles’ are my favorite child,” he used to 
questions of chemical technology (especially in the oil say. “This book reflects my ideas, embodies my 
industry), and agricultural research. He wrote his pedagogical experience, and the thoughts dear to me.” 
doctoral thesis on his work with alcohol-water “The Principles of Chemistry” can be called a kind of 
solutions (1865). Even in later years his interest in scientific diary. Among the personal copies of his 
both petroleum and solution chemistry was strong. works in the Museum there are copies of all editions 


of “The Principles.” Many of these personal working 


copies contain remarks and observations .on margins 
Periodic Law and “Principles” and on specially inserted sheets of paper. These books 
. ' are of great historical and scientific value. 
in 1867, first Another special section of the Museum is devoted to 
professor at St. Petersburg University, Men eleev eau Mendeleev’s research on the chemical aspects of the 
elected chairman of the Department of Chemistry. . me : 
solution process. Also representative examples of his 
That event proved one of the turning points in his life. . 
out a ; work on equations of state for gases, meteorology, 
He began delivering a general course of chemistry to eT . . . . 
lee shipbuilding, industrial economics, agriculture, etc., 
the university students. When he started to prepare noe diasianadl 
a chemistry manual for his students (the future “Prin- — 


ciples of Chemistry’’), he set forth the following basic . 

ek: to find a logical interconnection between the Gther Mendeleww 

properties of the chemical elements and their com- Unfortunately, the university laboratory in which 

pounds. The solving of that problem led to the dis- he worked has not been preserved. The Museum dis- 

covery of the periodic law. plays only a small part of his laboratory equipment: 
When the visitor examines the exhibits at the mu- a two-story balance for weighing gases, a short-beamed 

seum, he can trace Mendeleev’s gradual progress balance of his own construction, a cathetometer, a simple 


Manuscript of the “Essay on the 


toward this discovery. Two manuscripts are of par- laboratory balance, and sets of crystal, porcelain, and 
; ticular interest. The first one (Fig. 2) contains a large metal weights. There is another exhibit of the Mu- 
ae number of crossed-out symbols of chemical elements seum furniture—his writing desk. Standing at this 
de dotted on the margins and center of the sheet. One desk he used to make notes in his laboratory journals. 
™ can see one of the first variants of the system of ele- The altimeter invented by Mendeleev and intended for 


ments. The other manuscript (Fig. 3) is the first geodetic and topographic operations attracts every- 
published formulation of the system. The manu- one’s attention. This device was demonstrated at 
script is dated February 17 (old style), 1869. It was the World Exhibition in Philadelphia and was allotted 
printed in 200 copies (150 copies in Russian, 50 in an honorary diploma by the jury of the exhibition. 
French), and it was sent to many distinguished chem- The principle of the mechanism of the altimeter is not 
ists of that time. It is interesting to note that he out of date even yet. 

changed the original title of that manuscript: ‘Classi- Mendeleev’s study is the last room of the display. 
fication of Elements,” “Distribution of Elements” to On entering this room the visitor sees the usual sur- 
“System of Elements” thus emphasizing the fact that roundings of the great scientist’s regular work. Every- 


his table had value as a generalization. This correc- thing reminds the visitor of his personality. The 
tion may be clearly seen on the photographic repro- writing table which stands almost in the center of the 
duction. study is notable for its peculiar arrangement. It is 

The materials of the “Periodic Law’ section also made after the design of its former owner. There is 
reveal the part Mendeleev’s predecessors played in the also an old-fashioned camera produced in England 
discovery of the law and its subsequent history. according to his drawings. Bookcases and shelves 
Mendeleev particularly appreciated the works of J. B. line the walls of the study. The library contains 16,000 
Dumas and E. Lenssen. Among the exhibits there are titles arranged according to a special system worked 
some extracts from these authors’ works made in Men- out by Mendeleev himself. The books bear many of 


deleev’s own handwriting. Further on there are exam- his own marginal notes and therefore they form an 
ples of the activity of the so-called ‘““Upholders of the integral and valuable part of the archives. A great 
Periodic Law’? (as Mendeleev named them), such as many of these books bear dedicatory inscriptions made 
P. E. Lecoq de Boisbaudran, L. F. Nilson, C. A. by the most prominent scientists of the world. Fifty- 
Winkler, B. Brauner, and W. Ramsay. The first seven volumes of Mendeleev’s own works occupy a 


4 


three discovered the chemical elements for which Men- separate shelf. 

deleev had predicted the properties with detailed Numerous albums are of great interest for visitors. 
specifications. B. Brauner correctly placed the rare On the pages of these albums one can see photographs 
earths in the periodic system. W. Ramsay discovered of the places which he visited. There are not only 


Rough copy of the complete Table of Elements showing the composition process of the 


é the inert gases and thus introduced the 0-group into family photographs but also those connected with 

5 the system. different events of his life as a scientist, such as press 
ag ; Mendeleev continued to work at revising his book, clippings, letters, telegrams, invitations, congratula- 
32 The Principles of Chemistry,” for many years. There tions, and other documents. Several albums are filled 
io 


were eight editions in his lifetime, the eighth being with reproductions of works of art and sculpture, 
published in 1906, just before his death. In the book, annotated in his own handwriting. Art played an 
he expressed his opinion on different issues of chemistry, important part in Mendeleev’s life. 
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Two other albums contain the diplomas received 
by him from the academies, scientific societies, and 
universities of many different countries of the world. 
Mendeleev received more than a hundred honorary 
degrees. It would be of a particular interest to the 
American reader to know that among all these diplomas 
there are seven from scientific institutions of the U.S.A., 
including the National Academy of Sciences. Men- 
deleev highly appreciated the appraisal of his works 
by American scientists. The great Russian scientist 
often stressed the mutual sympathy existing between 
the peoples of the U.S.A. and Russia. The most 
honored of the medals exhibited in the Museum show- 
cases are the Davy Medal and Copley Medal of the 
British Royal Society, the medal of the French Acad- 
emy of Aerostatics, and many others. The British 
Royal Society awarded Mendeleev its highest prize— 
the Faraday Medal, made of palladium—but its loca- 
tion is not known now. 


Research and Publication of the Archives 


The Mendeleev Archives and Museum at the Lenin- 
grad State University prepares unpublished documents 
of the Archives for printing and investigates the in- 
sufficiently known facts of Mendeleev’s life and activ- 
ities and those of his students. 

The Mendeleev Archives contains over 14,000 items. 
Many documents have already been published. The 
most important of them are listed here'~*. In 1950, 
1953, 1958, and 1959 annotated documents on the 


1 MENDELEEV, D. I., Novye matetialy po istorii otkrytiya 
periodicheskogo zakona (New materials on the history of the 
discovery of the periodic law), Moscow-Leningrad, Academy of 
Sciences U.S.S.R., 1950, (contains 2 original papers by D. I. M. 
and one by B. M. Kedrov on the history of the Periodic Law); 
MENDELEEV, D. I., Nauchnyi arkhiv (Scientific documents), 
Moscow, Academy of Sciences U.S.S.R., 1953, vol. 1: Period- 
icheskii Zakon (Periodic law); Krprov, B. M., Den’ odnogo 
velikogo otkrytiya (Day of one great discovery), Moscow, 
Sotsekgiz, 1958; Keprov, B. M., Filosofskii analiz pervykh 
trudov D. I. Mendeleeva o periodicheskom zakone, 1869-71 
(A philosophical analysis of D. I. Mendeleev’s early work on the 
Periodic Law, 1869-71), Moscow, Academy of Sciences U.S.S.R., 
1959. 

2? MENDELEEV, D. I., Sochineniya (Works), Leningrad, 
Khimteoret, 1934-1954, 25 vols., Academy of Sciences U.S.S.R. 

3 M. N., anp TisHcHENKO, V. E., Dmitrii 
Ivanovich Mendeleev, ego zhizn’ i deyatel’nost (Dimitrii Ivano- 
vich Mendeleev, his life and work), vol. 1, Leningrad, Academy 
of Sciences U.S.S.R. 1938. 


history of the discovery of the Periodic Law weie 
published. In 1934-54 there was published a 25-vo!- 
ume collection of Mendeleev’s writings containing a 
number of works on various fields published for tlie 
first time. The first volume of Mendeleev’s biograpliy 
written by two students and close colleagues, M. \\. 
Mladentsev and Y. E. Tishchenko, was published in 
1938. The book embraces the early period of Mence- 
leev’s life and activities (1834-61) and includes a gre it 
number of archive documents. His autobiographical 
documents were published in separate editions in 1939 
and 1951. In various years much of Mendelee.’s 
correspondence with Russian and foreign scientists }i1s 
been published in Soviet learned periodicals, including 
letters by Cannizzaro, Wiirtz, Sainte-Claire Deville, 
Marignac, Lecoq de Boisbaudran, Winkler, Thomson 
(Lord Kelvin), Ramsay, Ostwald, Dewar, Crookes, 
Nilson, Lothaz, Meyer, Roozeboom, and others. 
Work is still proceeding on discovering and preparing 
new material for print. The task is to find the iu- 
merous letters which must have been written by 
Mendeleev to the United States, England, Germany, 
France, and other countries and to get their originals, 
photo-copies, or microfilms. We appeal to the readers 
of the JouRNAL or CHEMICAL EpuUCATION, requesting 
them to let us know of anything connected with Men- 
deleev’s autographs which they might come across in 
foreign collections. 

Besides the Mendeleev Museum of the Leningrad 
University there is another museum in Leningrad at 
All Union Institute of Metrology, formerly called 
“The Main Chamber of Measures and Weights.” On 
leaving St. Petersburg University Mendeleev was ap- 
pointed manager of this institution. The Mendeleev 
Metrology Museum covers the last period of his life and 
work. Most of the apparatus which he used carrying 
out his experiments during the last period of his life is 
exhibited in the second Mendeleev Museum, headed by 
Mendeleev’s former secretary, A. V. Skvortsov. 


4 Leningrad University, Muzei-Arkhiv D. I. Mendeleeva, 
Arkhiv D. I. Mendeleeva (D. I. Mendeleev Archives), vol. 1: 
Avtobiograficheskie materialy, Sbornik dokumentov (Auto- 
biographical materials. Collection of documents), Leningrad, 
1951. 

5 Uspekhi khimii, vol. 10, pp. 734-42 (1941), vol. 13, pp. 
317-27 (1944), vol. 14, pp. 89-90 (1945), Priroda 1946, no. 5, 
pp. 76-81; Voprosy istorii estestvoznaniya i tekhniki, 1957, no. 
3, pp. 176-96. 


“Project Ideas for Young Scientists” 


A book that is worth many times its cost is rare indeed; this should prove to be such a volume. 
With Science Fairs becoming so widespread and popular, the frustration of teachers who have to 
help launch scores of projects increases. This book provides real help—not too much, not too lit- 
tle. Furthermore, it emphasizes projects that involve genuine student research, rather than 
poster-printing and model-painting. The concise summaries can be the starting points for scienti- 
fic investigation of dozens of problems in zoology, botany, medicine, conservation, meteorology, 
astronomy, physics, electronics, chemistry, and mathematics. 

The volume has been prepared by the Joint Board on Science Education, and edited by J. K. 
Taylor, and is the result of the willing cooperation of many scientists of the Washington, D. C., 
area. The price is only $1.25 postpaid. For sale by the Joint Board on Science Education, 1530 


P Street N.W., Washington 5, D. C. 
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The Separation of Rare Earths 


Ames A project for high school chemistry students 


The separation of rare earths on an 
ion-exchange column is a very interesting and dramatic 
experiment to perform, since it represents the solution 
of one of the most formidable chemical separation 
problems confronting the inorganic chemist. 

The rare earths are a group of 15 elements (atomic 
numbers 57-71) which are unique among the elements 
of the universe in that their chemical properties are 
strikingly similar. Since it is generally by means of 
chemical differences that elements are separated, the 
rare earths are extremely difficult to separate from one 
another. All of these elements are usually trivalent 
in water solution. In the following discussion a rare- 
earth cation will be represented by the general symbol, 
R+*, since the reactions given will apply to all members 
of the group. 

The separation method which has enjoyed the great- 
est success in resolving rare-earth mixtures is the ion- 
exchange elution of the components with a chelating 
eluant. Ion exchange is a modern inorganic technique 
which is becoming increasingly important to the chem- 
ist. Cation-exchange resins are composed of plastics, 
quite often a modification of polystyrene. Polystyrene 
is a plastic commonly found in toothbrush handles. 
However, a cation-exchange resin is chemically different 
from the plastic in toothbrush handles because it has 
been treated with hot, concentrated sulfuric acid. As 
with all plastics, the exchange resin consists of a lattice 
network of long hydrocarbon chains (many thousands 
of styrene units) which are held together by crosslinks 
or bridges of divinylbenzene (DVB). A two-dimen- 
sional representation of this three-dimensional network 
is given in Figure 1. 

In the manufacture of cation-exchange resins of this 
type a mixture containing 90% styrene and 10% DVB is 
stirred vigorously in water. Since neither styrene or 
DVP is soluble in water, spherical droplets of the mixture 
suspended in water are obtained. Addition of a cata- 
lyst promotes polymerization of the styrene and DVB 
into spherical beads of plastic. Treatment of these 
beads with H,SO, introduces a sulfonic acid group, 
(—S8O;-)H+ on each of the styrene nuclei. This group 
gives the resin its cation-exchange properties, since the 
hydrogen atom is ionizable. When the resin is im- 
mersed in water containing, for example, a sodium 
salt, the following reaction can occur: 


(—SO;-)H+ + Nat = (—SO;-)Na*++Ht 


This exchange phenomenon is completely reversible. 
That is, if a hydrochloric acid solution is passed over 


‘Present Address: Los Alamos Scientific Laboratory, Los 

mos, New Mexico. 

9 Contribution No. 907. Work was performed in the Ames 
Laboratory of the U. S. Atomic Energy Commission. 


a sodium-form exchanger, the above reaction proceeds 


to the left. Cations are attracted to the resin by the 
negative charges of the sulfonate groups (—SQ;-). 
These groups are certainly inside the resin framework 
and not just on the surface of the resin beads, because 
the equivalent capacity of a given amount of resin for 
exchange does not depend upon its state of subdivision. 
The resin lattice also soaks up water like a sponge; 
therefore, it appears that the cations reside within the 
resin framework in a water solution near an appropriate 
number of sulfonate groups. In the case of polyvalent 
cations such as Ca ?+, Fe *+, Cu 2+, or the rare earths, 
R**+, each individual cation is probably as near as 
possible to enough sulfonate groups to neutralize its 
charge. 


+783 J 


+ 
vw 


H 


Figure 1. Cation exchange resin. 


Since the positive charge is greater in the case of 
these polyvalent ions, they are attracted to a greater 
extent than the monovalent cations like Na* and H*. 
We say that a cation has a greater affinity for the resin 
if it has a larger positive charge. That is to say, the 
reaction 

La*+ + 3(—SO;-)H*+ — 3H* + (—SO;~);La*+ 
proceeds more readily than the reverse reaction, 
3H+ + La + 3(—S0;-)H* 


When the resin is packed in a column as shown in 
Figure 2, solutions can be conducted over the resin 
conveniently. If a solution of rare-earth chlorides is 
passed over such a resin bed, the rare-earth cations will 
exchange with the ions that are already there. How- 
ever, since all the rare earths have a 3+ charge and 
because they are chemically similar, their affinities 
for the resin are all very nearly equal. Consequently, 
this loading operation effects little or no separation. 
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Figure 2. Column assembly. 


A separation can be effected, however, by passing a 
water solution of a complexing agent such as hydrox- 
yethylethylenediaminetriacetic acid (hereafter called 
HEDTA) over the resin bed. A diagrammatic formula 
of this compound is shown in Figure 3. The many 
oxygen and nitrogen atoms in this molecule give it 
the ability to form complexes with metal cations in 


OH 


OH %o 


Figure 3. HEDTA. 


water solution. These complexes are all very tight or 
stable, but there are large differences in their relative 
stabilities. Figure 4 shows the HEDTA-rare-earth 
complex. Because the “atomic number” is the number 
of protons within the nucleus, the positive charge on the 
nucleus of an atom is greater if it has a higher atomic 
number. A greater positive charge on the nucleus will 
pull harder on the negative electrons which surround 
it, causing the radius of the atom to decrease. There- 
fore, a gradual decrease in the ionic radius occurs from 
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lanthanum to lutetium. When a rare earth is con - 
plexed with HEDTA, the organic molecule must suy- 
round the rare-earth ion (Fig. 4). Within certain 
ranges a smaller ion is engulfed more easily than a 
larger one, giving a greater stability to the compl:x 
formed with the smaller 
atom. Therefore, the 
strength of rare-earth- 
HEDTA complexes tends 
to increase with atomic 
number. However, with 
the middle rare earths, 
where other factors are im- 
portant, the complexes are 
of very nearly equal 
stability. 

Raising the pH (lowering 
the acidity, H+ concentra- 
tion), of a water solution of HEDTA to 7.4 with am- 
monium hydroxide produces the diammonium salt of 
HEDTA: 


2NH,OH + (NH,)2HV + 2H20 


In this reaction H;V represents the acid form of 
HEDTA as shown in Figure 3. When a solution of 
(NH,)2HV contacts a resin particle which contains a 
mixture of rare earths, three ammonium ions exchange 
places with each rare-earth ion on the resin; and rare- 
earth- HEDTA complexes form in the water solution: 


2(—SO;~)sR + 3(NH,)2HV — 6(—SO;—)NH,t + 2RV + HV: 


It is the high stability of these complexes which forces 
this reaction to the right in spite of the fact that the 
resin actually prefers rare-earth ions to ammonium 
ions. This reaction occurs at position A in Figure 5. 
The water solution, which is moving downward over 
the resin bed and now contains RV and H;V passes over 
more resin which contains a mixture of the rare earths. 
The reaction 


+ RyV (—S803~)sRy** + RiV 


will move to the right if Ri forms a more stable complex 
with HEDTA than does Ru. The Roman numeral 
subscripts are merely labels which distinguish different 
rare earths. If this reaction moves to the right, then 
there will be relatively more R; in the down 
ward moving water phase; therefore, R; will move 
down the resin bed faster than Rr. These selective ex- 
changes occur in the region labeled B in Figure 5. 

At the front boundary of the rare-earth band, which 
is the point labeled C in Figure 5, the following reaction 
occurs: 


H;:V + 2RV + 6(—SO;-)H* 3H;V + 2(—S0;-) Ro 


All the rare earths in the moving water phase are rede- 
posited on the resin for two reasons. First, the resil 
affinity for all tripositive rare-earth cations is much 
higher than that for the monopositive hydroge!: ion. 
Second, the acid H;V is quite weak and only very 
slightly dissociated in water solution. 

Thus we see as more and more of the water so!ution 
of (NH,)2HV is passed through the column the an- 
monium ion is deposited continually at the rear of the 
rare-earth band, which remains about the same ‘ength 
and moves down the column. However, with the 
moving rare-earth band, the individual rare ear‘ )\s are 


Figure 4. Rare-earth-HEDTA 
complex. 
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separating because some are moving faster than others. 
It was stated earlier that each consecutively heavier 
rare earth forms a more stable complex with HEDTA, 
except for the middle rare earths, Sm, Eu, Gd, Tb, 
and Dy. Since those rare earths which form stronger 
complexes move faster, the rare-earth series separates 
in reverse order to the sequence of increasing atomic 
nunibers. Little or no separation of the middle rare 
ear.hs is obtained. Within the total rare-earth band 
there develop short bands of individual rare earths 
aligied head-to-tail. 


RESIN PHASE SOLUTION PHASE 


(NHg)p HV 


HV 


PURE H,0 


Figure 5. Separation mechanism. 


At point C in Figure 5 the rare earths are redeposited 
on the resin and the moving water solution becomes 
pure HEDTA. This solution of H;V then must pass 
over more resin which contains hydrogen ions. Each 
H;V molecule in the water solution associates with 
two hydrogen ions on the resin: 


H;V + 2(—SO;-)H* — [(—SO;-)H*] + [H;V] 


Notice that this is simply association and not exchange 
of ions. This reaction removes everything from the 
moving water phase; therefore, pure water passes from 
the bottom of the column. The boundary at D moves 
twice as fast as the boundaries at A and C, which move 
at the same rate. When boundary D passes off the 
column, the solution coming from the bottom of the 
column (the “eluate”) will change from pure water to 
a water solution of HEDTA which is twice as concen- 
trated as the solution being fed into the top of the 
column. After boundary C passes off the column, the 
eluate will also contain rare earth. These boundaries 
may not be visible. 

The student is advised to take great pains in con- 
structing the ion-exchange column and in regenerating 
and classifying the resin bed prior to attempting a 
separation. Furthermore, the novice is advised not 


to deviate from the conditions described in this experi- 
ient if he wishes to avoid difficulties such as formation 
of precipitates and poor separation of the components. 


Actually, a number of complexing agents can be used 
to effect rare-earth separations on ion-exchange col- 


umns. For the most part they are simply salts of 
polycarboxylic acids which contain other functional 
groups—amino and hydroxy] groups generally. Citric 
acid, lactic acid, glycollic acid, aminoacetic acid, alpha- 
hydroxyisobutyric acid, nitrilotriacetic acid, ethylene- 
diaminetetracetic acid, N-hydroxyethylethylenedi- 
aminetriacetic acid, diethylenetriaminepentaacetic 
acid, and others—partially neutralized with ammonium 
hydroxide—have been used. Some of these reagents 
are mediocre and others are excellent. Some require 
closely controlled conditions for success. 

Since it is not possible to describe all of the conditions 
that have been used without making this a formidable 
manuscript, we will limit our discussion to one of these, 
N-hydroxyethylethylenediaminetriacetic acid (HE- 
DTA). This reagent is effective for separating the 
lighter rare earths La, Ce, Pr, Nd, and Sm and the 
heavier rare earths Ho, Er, Tm, Yb, and Lu, but does 
not resolve Sm, Eu, Gd, Tb, Dy, and Ho from each 
other. Because of this limitation we will describe only 
the separation of a La-Ce-Pr-Nd rich mixture of the 
sort obtained from bastnasite or monazite, which this 
reagent will separate very nicely. Aside from the 
limitation imposed by the complexing agent, we would 
choose this group of elements anyway, because the 
student can distinguish the pure individual mem- 
bers visually and also by some simple chemical tests. 
To make a general and complete analysis for rare earths 
is impossible without having access to a very expensive 
spectrograph or spectrophotometer. 

Ethylenediaminetetraacetic acid is used commer- 
cially for separating rare earths and will resolve all 


Figure 6. Dr. Frank H. Spedding explains the ion exchange process to 
Tom Erskine, high school student, who holds a small scale column and beaker 
of resin that he intends to use in his own separation experiment. Behind 
Erskine stands Dr. Jack E. Powell. 


Volume 37, Number 12, December 1960 / 631 


sur- 
tain 
a 
plex 
1, 
t 
% 
WS SN 
SX (- S05) 
WS WO A 
iy 
fy YYy 
YH) RV 
7/7| B * 
Yj 
MHjfffy YY 
MM C 
= 
: 


the members. Unfortunately, it is insoluble in water 
under acidic conditions and must be used at an ac- 
curately controlled pH of 8.4 with a copper retaining 
ion instead of hydrogen ion. This complicates matters 
and limits its usefulness for student demonstrations. 
HEDTA is water soluble. It can be used at reason- 
ably high concentrations. It can be used over a wide 
range of pH. It gives good separations with the group 
of rare earths under consideration and is inexpensive. 
If desired, it can be recovered fairly readily and reused. 


Constructing an lon-Exchange Column 


A very simple, but effective, ion-exchange column 
can be constructed in the following manner. 

Procure from a laboratory equipment supply house 
the following items: 


Pyrex glass tubing, 25 mm in diameter, 4 ft long. 

Several black rubber stoppers, size number 4, 1 hole. 

Pyrex glass tubing, 9 mm diameter, 1 ft long. 

10 or 12 ft of */,.-in. diameter rubber or Tygon tubing. 

5-gal. bottle or several 1-gal. jugs. 

Roll of Scotch brand electrical tape. 

Scrap of Saran or other acid-resistant cloth. Cotton cloth will 
not do. 

Screw clamp (tubing compressor). 


Besides these items to be used in setting up a column, 
get the following apparatus and chemicals for collecting 
and processing samples: ; 


Some small beakers, jars, glasses, or bottles about !/2 or 1 pint 
size. 

2 pounds of oxalic acid. 

Package of 100 ashless filter papers, medium porosity. 

2,3-in. filter funnels. 

Crucible tongs. 

12 number 0 Coors porcelain crucibles. 

Bunsen burner. 

10-ml graduated cylinder. 

Clay triangle (to support crucible over burner). 

Ring stand and ring. 

Concentrated ammonium hydroxide. 

Sulfuric acid. 

Pound of N-hydroxyethylethylenediaminetriacetic acid. This 

will cost about $2.00 exclusive of postage and will serve for 

about three experiments of the sort we will describe. 

Pound of 100-200 mesh sulfonated polystyrene-divinylbenzene 

cation-exchange resin. 

Dispenser with 2 rolls of Hydrion 4—9 test paper. 


Fire polish the ends of the piece of 25-mm glass 
tubing by rotating in the flame of the gas burner until 
the sharp edges become rounded. 

Cut off one of the rubber stoppers so that the smaller 
end will just slip freely into the end of the 25-mm glass 
tube with perhaps a clearance of 0.5 to 1 mm. This 
can be done best with a sharp single-edged razor blade. 
The marks left in cutting can be ground off by holding 
the cut surface of the stopper lightly against an emery 
wheel. 

Next, make a circular cut into the smaller end of the 
shortened stopper with a number 12 cork borer to a 
depth of 1/;—*/1.in. By means of a smaller cork borer 
and the razor blade, a circular depression 1/;—*/,¢ in. 
deep can then be made in the end of the stopper. 

Cut out a 1'/;-in. diameter circle of filter cloth. 
A circular support for the filter cloth !*/,. in. in diameter 
made of 30 mesh, type 316, stainless steel will improve 
the apparatus, but is not absolutely necessary. 

Make several short glass nipples from the 9-mm 
glass tubing and fire polish them. Draw down one 
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piece in the gas flame or use the drawn down end of a 
medicine dropper for the tip of the column. 

Assemble the parts as shown in Figure 2. The 
bottom stopper should be thrust firmly into the colunin 
and secured further by binding with Scotch brand 
electrical tape around the stopper and the glass tule. 

By flowing distilled water into the bottom of the 
column fill the bottom quarter of the column w:th 
distilled water, making sure there are no air bubbhies 
anywhere in the assembly. Make a slurry by mixing 
the resin with distilled water and pour into the colunin. 
The finished and settled resin bed should be about 3 ft. 
long in a 4-ft. column to allow for backwashing. Back- 
wash by flowing distilled water into the bottom of ‘he 
column to remove air bubbles and classify the resin 
particles. Siphon off the extremely fine particles 
which rise to the top of the column in the backwish 
operation and backwash several times more. Before 
the final backwash make certain that the column is 
mounted vertically by means of a carpenter’s level. 
This is essential for good performance. 

Cation-exchange resin may be obtained from several 
commercial suppliers. For their experiments the au- 
thors use Dowex 50W-X8, purchased from Dow Chem- 
ical Company, Midland, Michigan. It is light in 
color so that it is possible to follow the separation 
visually when colored rare-earth ions like Nd and Pr 
are being eluted. 

Since the following experiment will employ a reagent 
that does not require a metallic retaining ion, the re- 
generation is simply performed by passing two liters 
of 1 N H,SO, downward through the resin bed prior 
to loading with rare-earth ions. The column is then 
rinsed with distilled water. Note that these operations 
are performed with an overhead bottle and siphon 
arrangement without ever allowing the column itself 
to drain to the point where the water level falls below 
the top of the resin bed; for, if this happens, all the 
backwashing operations must be repeated. As the 
solution from one bottle is exhausted, the siphon tube 
should be transferred to the next bottle of solution 
without admitting any air. 


Preparing a Sample for Loading 


Since it is quite a chore to procure and process mona- 
zite to obtain a rare-earth mixture free from phosphate 
and thorium it is a good deal simpler to start with a 
commercial sample of rare-earth chlorides. The main 
trouble with starting with the ore is that, while it is 
fairly simple to digest an ore like monazite with hot 
concentrated sulfuric to obtain a crude rare-earth 
solution, gelatinous thorium phosphate will form when 
the sample is diluted with water and must be filtered of. 
In addition, the ore contributes impurities such 
iron which ought to be removed by precipitating the 
rare earths at least once with oxalic acid. In order te 
redissolve the precipitated rare earths one mus thet 
ignite the oxalates to the oxides, and when cerum 
present in appreciable quantities the material i- quite 
difficult to get into solution. 

We recommend securing a monazite rarc-earth 
mixture from any of several suppliers of crude rare- 
earth mixtures. The authors have successfully used 
Code 340 Rare-Earth Chloride or Code 400 Didymium 
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Chloride, which is essentially Code 340 minus the 
cerium. These’mixtures were purchased from Lindsay 
Chemical Company, West Chicago, Illinois. Actually, 
the separation is more striking when the percentages of 
neodymium and praseodymium are high, since they 
are the colored rare earths. Both mixtures, which cost 
about a dollar per pound, are readily soluble and 
have the following compositions: 


Code 340 Code 400 
about 48% CeCl;-6H,0 1% CeCl;-6H,0 
24% LaCl;-6H,0 45% LaCl;-6H2O 


17% 


32% NdCl;-6H:O 
5% PrCl;-6H2O 


10% PrCl;-6H,O 


3% SmCl;-6H,O 6% 
2% GdCl;-6H2O 4% GdCl;-6H:O 
1% Others 2% Others 


Whichever material is procured, one needs only about 
an ounce per run on a column the size described above. 
Dissolve an ounce of the rare-earth chloride in distilled 
water, filter if necessary, and dilute to about a pint 
total volume. Pass through the resin bed at a rate of 
about 10 ml per min. and follow with an equal amount 
of water. Do not allow the solution level to drop below 
the top of the resin bed. 


Eluting the Rare Earths 


Make up a solution of 150 g of HEDTA in 5 gal. of 
distilled water and adjust the pH to about 7.5 by 
adding concentrated ammonium hydroxide a little at 
a time and checking with Hydrion 4-9 paper until the 
color indicates the proper pH. HEDTA may be 
obtained from Geigy Industrial Chemicals, Division 
of Geigy Chemicals Corporation, Saw Mill River Road, 
Ardsley, New York, under the name “Chel DM 
Acid.” 

Pass this solution through the column not faster 
than 2 ml per min. for best results. At this rate the 
elution will require about five days to complete. You 
will be able to observe the development of the pra- 
seodymium band (green) and the neodymium band 
(reddish) as well as the light colored band of the 
complexing agent itself, which being an amino acid, 
deposits on the hydrogen-form resin bed just ahead of 


the rare earths. As the development continues, this 
band increases steadily in length. When the visible 
front of the band of adsorbed HEDTA breaks through 
the bottom of the column the solution containing the 
reagent can be saved for later reuse after diluting and 
readjusting the pH. When the rare earths break 
through the bottom of the column, an event which 
can be determined by testing for a precipitate with a 
10% solution of oxalic acid, catch a series of approx. 
half-pint samples. Precipitate the rare earths by 
adding about 2 g of solid oxalic acid to each fraction, 
filter off the oxalate precipitate, and ignite paper and 
all in a porcelain crucible over the Bunsen burner. 

With a monazite rare-earth mixture, only lanthanum, 
cerium, praseodymium, and neodymium are present in 
large enough quantities to be resolved. They can be 
recognized by the characteristic colors of their solutions, 
oxalates, and oxides (which are formed on heating 
the oxalates). Table 1 shows the order of appearance 
and the colors which can be observed. 


Table 1 
Rare Color of Color of Color of 
earth solution oxalate oxide 
Sm-Gd-Tb-ete. Colorless White Tan 
Pink Pinkish-blue Blue 
Pr Green Pale Green Black or 
brown 
Ce Colorless White Cream 
La Colorless White White 


Ignition of cerium compound in air gives CeQs. 
The rare-earth oxides, except cerium dioxide, will 
dissolve readily in hot 6 M HCl. All the rest of the 
rare earths, except praseodymium and terbium, form 
sesquioxides (R2O;).  Praseodymium forms PrOy 
which is black or dark brown, and terbium forms Tb,O; 
which is about the color of cocoa. When PreQy and 
Tb,O; dissolve in HCl, chlorine gas (yellow-green) is 
evolved and can be recognized by its odor. The tan 
color of the early fractions will be due to terbium and 
the main brown or black fractions will be either pra- 
seodymium or mixtures of praseodymium with the 
adjacent elements neodymium and cerium. 


NSTA Inaugurates Future Scientists of America 


The National Science Teachers Association has announced the inauguration of a new program 


called the Future Scientists of America. 


Established as the result of a four-year study by NSTA, 


the program will include services and materials for teachers, and club-type organizations for stu- 


dents. The initial offerings of FSA will include: 


Chartering of school science clubs as chapters of FSA, 

A sponsor’s guide for teachers containing suggestions for operation of FSA chapters, 

A quarterly newsletter published by FSA containing news for and about FSA chapters, 

A chapter charter-plaque, insignia, pins, and membership cards, 

A “Vistas in Science’’ series of paperback books, each containing career information and a 
student project section on a particular science discipline. 

Suggestions for the operation of a youth science congress. 

The cost of affiliating a chapter of FSA will be based on the total school enrollment that sup- 
ports the chapter, with initial chartering fees for schools under 300, $5; for schools of 301-1000 
enrollment, $8; and for schools with more than 1000 students, $10. Inquiries should be addressed 


to NSTA, 1201 Sixteenth Street, N.W., Washington 6, D. C. 
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Bruce H. Mahan A first experiment in thermochemistry 


University of California 


Berkeley A Simple Ice Calorimeter 


l. is becoming increasingly desirable to The calorimeter is best suited to measure the AH 
teach and use the first law of thermodynamics in fresh- of fast exothermic reactions like the solution of niag- 
man chemistry. Teachers of physical chemistry will nesium metal in hydrogen ion. To determine the 
generally agree that even the more elementary con- enthalpy of formation of Mg**, fill the electrolytic 
cepts involved in the first law of thermodynamics beaker to the very top with a mixture of ice and water 
often are not fully understood or appreciated until the and put the stopper assembly firmly into place with the 
student has had some laboratory experience which glass rod plunger removed from the rubber tubing, 
illustrates these concepts. In teaching freshman It is helpful to cool the rubber stopper to ice tempera- 
chemistry it is imperative that the exposition of the ture before inserting it into the electrolytic beaker. 
idea of an enthalpy change, for instance, be accom- Care should be taken that the tip of the test tube be 
panied by an experiment in which AH actually is meas- surrounded by ice particles, and only a few air bubbles 
ured. Difficulty arises, however, when a great number should be allowed to remain in the beaker. Place the 
of unskilled individuals try to use a necessarily limited entire assembly in a 1000-ml or preferably 1500-nl 
supply of delicate calorimeters. This note) describes beaker which is also filled with an ice-water mixture. 
a relatively crude and simple.ice calorimeter which can Ice should be piled over the top of the stopper as high 
be supplied to each student. The heat evolved when as the lip of the test tube. Transfer 5 ml of 2.00 V 
a reaction takes place is measured by the volume change HCl by pipet to the test tube, and wait for 10 or 15 
it produces in an ice-water mixture which surrounds min. so that the entire calorimeter can cool to ice tem- 
the reaction vessel. This volume change can be con- perature. Pour water into the rubber tubing to fill 
veniently measured if the ice-water mixture is enclosed the inner part of the calorimeter; then put the glass 
in such a manner that the water meniscus level in a plunger in place and drive the water in the pipet as 
l-ml pipet changes as ice is melted by the reaction. high as possible. Measure the rate of change of the 
Once the volume change corresponding to a known pipet reading. When the heat leak has reached a 
amount of reaction has been determined, an elementary value corresponding to a volume change of 0.005 ml, 
calculation involving the densities of ice and water and min., take volume time readings for five minutes and 
the heat_of fusion of ice leads to a value of AH for the then add a slight excess of finely divided magnesium 
reaction. | The operation of the calorimeter is rapid, metal. Take readings every 30 sec until the volume 
its construction is rugged, and the precision of the change no longer exceeds 0.005 ml/min.; thereafter 
results is sufficient for instructional purposesi — readings may be taken every minute for 5 min. Plot 

The calorimeter is constructed from a 250-ml electro- the results as indicated in Figure 2, and determine AV 
lytic beaker, a 15 X 120-mm test tube, a 1-ml pipet 
graduated to 0.01 ml, a No. 12 rubber stopper, and 
short pieces of 5-mm glass tubing, glass rod, and rubber 
tubing. Figure 1 shows the general arrangement. 
Care should be taken to have the pipet, test tube, and 
glass tubing make air tight fits to the rubber stopper. 
It is important to have 
the test tube well cen- 
tered in the electrolytic GLASS ROD 
beaker, with the bottom =AV(ml) 
of the test tube well re- RUBBER 
moved from the base and 0.2 
walls of the beaker. The Lil 
lip of the test tube should 3 
be approximately 2 cm 
above the level of the 
rubber stopper. The 
diameter of the glass rod 
and rubber tubing should 
be chosen such that the O | 
rod is held firmly by the figure 1. The assembled calorim- re) 5 10 


tubing, but at the same should not TIME (min) 
: . extend below the rubber stopper so 
time may be slid up and that air bubbles may be dy Figure 2. Volume change in milliliters as a function of time i» minutes 


down to act asa plunger. eliminated. Five ml of 1 M HCI were used with excess magnesium. 
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caused by the heat evolution. The relation between 
the volume change (AV) and the weight of ice melted 
can be derived in the following manner. 


AV = Vi — Vu 


1 1 


D:De 
W = av| 


where V; and V, are the volumes of the ice melted and 
wat: * formed as a result of the reaction, W is the weight 
of the ice melted, and D, and D,, stand for the densities 
of ic: and water respectively at O°C. The heat evolved 
in the experiment (h) is given by the expression 


av[ 


where / is the latent heat of fusion of ice. 

Figure 2 shows data obtained by the author in a run 
in which only 2.5 X 10-* moles of magnesium were 
reacted. Since the volume change was —0.305 ml, 
the heat evolved by the reaction was 


h = — 0.305 [ery aoe | (79.6) = 269 calories 


Since 2.5 X 10-* moles of magnesium were dissolved, 
the AH of formation of a mole of magnesium ion is 


AH(Mg*t+) = — = 


x 10-3 — 107,000 calories 


which compares favorably with the accepted value of 
—110,000 calories. A class of 60 students who also 
used only 5 ml of 1.00 M acid and thus only 2.5 x 10-* 
moles of magnesium had answers which averaged 
100,000 + 5000 calories. The use of 2.00 M HCl im- 
proves the results to the extent that it is possible to 
obtain answers which are consistently within 5% of the 
accepted value. 

The heat of solution of MgO in HCl can also be 
determined by this technique. The AH for this reac- 
tion is only — 34,000 calories per mole, hence it is desir- 
able to use 5 ml of 6.00 M HCl to obtain 5% precision. 
From the measured AH of this reaction together with 
the AH of formation of Mg and the AH of formation 
of liquid water, students can calculate the AH of forma- 
tion of MgO. For the reaction 


MgO + 2H+— + Mg++ 
AH = Mg**) + AH/(H,0) — MgO) 


Since the quantity on the left-hand side of the equation 
and AH,(Mg**) have been measured, AH,(MgQO) can 
be determined if AH,(H.O) is supplied. Thus in one 
experiment students become acquainted with the mean- 
ing of AH and also with the procedure of measuring 
enthalpies of formation by direct and indirect methods. 


Boleslaw Ludwik Dunicz 
The KoSciuszko Foundation 
15 E. 65th Street 

New York City 


The thermal capacity of all parts of a 
calorimeter, which, by contact, exchange heat with the 
medium in which heat effects are measured, is ex- 
pressed, by convention, in terms of the mass of water 
that has the equivalent heat capacity. Hence, it is 
called the water equivalent of the calorimeter. 

A common form of calorimeter consists of a Dewar 
flask equipped with one or two thermometers, a stirrer, 
and a cork cover. Various methods may be used for 
the determination of the water equivalent. These 
are based on measuring known heat effects of some 
standard processes, such as a neutralization of an acid 
with a base, dissolving of a salt, of concentrated sulfuric 
acid, of conversion of electrical energy into heat. 
However, consultation of a number of physical chem- 
try laboratory manuals reveals somewhat unex- 
pectedly that no mention is made of the fact that it is 
also possible to take advantage of the high latent heat 
of fusion of ice. Experimental exploration of this pos- 
‘bility has led to the development of the following 
method. 

A mass, m, of water being present in the calorimeter 
at initial temperature t;, a mass, w, of ice at 0°C is put 
into it and allowed to melt. Some of the heat con- 


Water Equivalent of Vacuum Flask 
Calorimeter by the Ice Fusion Method 


tent of the system (i.e., water and all parts of the 
calorimeter in contact with it) will then be used to melt 
the ice and some to bring the water, resulting from the 
ice, to the new equilibrium temperature ¢,.. The heat 
lost by the system will thus be: —(m + X) c (t; — t.) 
and the heat gained by the ice: w/(l + c t.) where c 
is the specific heat of liquid H,O, in cal/g deg, and X 
is the water equivalent of the calorimeter. As no ex- 
change of heat is supposed to take place between the 
calorimeter and its surroundings, the sum of both heats 
will be zero. Therefore the formula for the water 
equivalent will be: 
w(l + cte) + cte) 
X= (1) 
The design of the vacuum flask calorimeter used is 
depicted in Figure 1. For introducing water or ice 
into the flask, its cork cover is lifted by moving it along 
the axis imposed by the Beckmann thermometer stem. 
Hence the clearance of the center hole of the cork, 
cut for the Beckmann thermometer, is made suitably 
large to avoid undesirable friction. The other two 
holes of the cover are lined with short pieces of tightly 
fitting glass tubing, F,F. The regular thermometer, 
C, inserted through one of the tubes, carries a short 
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sleeve of rubber tubing, G, by which its depth can be 
properly regulated. The stirrer, ZH, freely movable in 
the second glass tube, has one rubber sleeve, G,, above, 
and another, G,, below the cover. The positions of the 
two rubber sleeves are adjusted to enable one to con- 
trol the stirrer, to prevent its loop from hitting the 
bottom of the flask, and to avoid lifting the loop above 
the water level when stirring in the closed calorimeter. 

About 500 ml of distilled water, at room temperature, 
is placed in a 600-ml beaker. The Beckmann ther- 
mometer is adjusted so that, when it is dipped in this 
water, the mercury column will end within 1.0 to 1.5° 
of the top of its scale. The thermometer is then wiped 


Figure 1. Vacuum flask cal- 
orimeter; A, vacuum jar of 
about 200-mi capacity; B, 
cork cover with three holes; 
C, regular thermometer with 
scale range from —10° to 
+50°C and 0.2 degree scale 
divisions; D, differential Beck- 
mann thermometer, rigidly 
clamped to a stand (not indi- 
cated in the figure); E, glass 
stirrer; G, short rubber sleeves 


Figure 2. Weighing bot- 
tle for ice: A, filter paper 
lining for walls; B, filter 
paper lining for the bot- 
tom; C, lump of ice; D, 
filter paper wad. 


dry with filter paper and replaced in the dry calo- 
rimeter. A quantity of the distilled water, measured 
by pipet (the minimum being 50 ml, maximum 100 ml, 
for the calorimeter under consideration), is now trans- 
ferred, without splashing, into the calorimeter. While 
temperature equilibrium of the contents of the calo- 
rimeter is being attained, the ice may be weighed. 

To weigh small quantities of ice (0.5-3.0 g) with an 
analytical accuracy (up to 0.1 mg) the following artifice 
is used. A small weighing bottle, depicted in Figure 
2, is thoroughly and thickly padded inside, from the 
bottom up to the rim, with filter paper. Also a suit- 
ably shaped filter paper wad is made to be placed over 
the ice to be confined in the bottle. This arrangement 
is to absorb all the water from the melting ice while it 
is weighed. The approximate weight (up to 0.1 g) 
of this bottle is ascertained first on an analytical 
balance. Then, a lump of ice, estimated to weigh 
between 0.5-3.0 g, is picked from crushed ice-water 
mixture, dried with filter paper, inserted underneath the 
filter paper wad in the weighing bottle, and the exact 
weight of the whole is obtained. The weight of the 
bottle with its wet filter papers, after the ice has been 
removed, subtracted from the former weight will give 
the mass, w, of ice put into the calorimeter. 
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With the temperature readings, ¢; and tig, ascertai ied 
and recorded on both the regular and the Beckm inp 
thermometers, respectively, the ice is discharged fom 
the weighing bottle into the calorimeter, and the 1 me 
noted. Thereafter, while gently stirring the contwnts 
of the calorimeter, the change of temperatur: js 
followed on the Beckmann thermometer for at !:ast 
15 min., and the readings, taken at 1-min. inter als, 
are plotted against time on graph paper. The li iear 
segment of the plot, extrapolated to the time of dis. 
charging the ice, gives the Beckmann thermon eter 
reading, t.,, expected to be noted, if the ice had mx |ted 
instantaneously.'. The difference tig — tg repre- 
sents the precise temperature drop At = t; — |, of 
the system. The value of ¢, is consequently given by 
the difference: ¢; — At. This is quite adequate to have 
an accuracy to 0.1°. All the data thus required in 
equation (1), for the water equivalent of the «alo- 
rimeter, become now available. 

Several determinations of the water equivalent, Y, 
with respect to the same volume, v, of water, but 
varied amounts of ice, are made. Instead, however, 
of averaging the calculated values of X, these are 
plotted with respect to the corresponding mass, w, 


Xx 


40 


l 
1.0 2.0 wg) 


Figure 3. Specimen of the plot showing the relation- 
ship between the water equivalent, X, of the calorimeter, 
with respect to 50 ml. of water, and the amount of ice 
used. 


of ice used. A good experimental technique will 
reveal a plot such as is shown in Figure 3. The ir- 
crease of X with the increase of w is expected as the 
water level of the calorimeter is raised upon adding ice, 
the surface of the parts of the calorimeter in contac! 
with water becoming therefore enlarged. The plot, 
extrapolated to w = 0 g of ice, will give the value 
X,, i.e., the true water equivalent with respect to the 
volume, v, of water (or any other liquid) used. Auother 
series of runs, performed on the basis of a di‘feren! 
initial volume, v;, of water, will give, by the same token, 
the true water equivalent, X. Both such values may 
be used for calculation of the rate of change of the water 
equivalent per unit volume 
between the volumes v and 2. 


1 The general outlines of procedures and explanation- pertain 
ing thereto may be found in most experimental physical « emistt) 
books, which therefore need not be quoted. 
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Katherine B. Hoffman 
Florida State University 
Tallahassee 


Students often have opportunity to use 
com .ercially available wood stick-and-ball or Stuart 
Kits to assemble models of organic molecules. Al- 
thouzh these structures show arrangement of atoms 
and ond angles, they do not give a concept of sigma 
and pi bonds. This exercise was designed to portray 
the approximate shape of s, p, sp, sp”, and sp* orbitals 
and to give a picture of their overlap in bond formation. 
Instructions for performing this experiment, which re- 
quires about two hours, follow. 

If molecular model sets are available, the wires, wood 
sticks, and balls provided may be used to construct 
models of ethane, H,;C—CH;; ethylene, H.C 
and acetylene, HC = CH. To prepare one’s own 
models, secure six spherical corks approximately 1 in. 
indiameter. Break clinical wooden swab sticks so that 
there are 13 pieces 1.5 in. long, 12 pieces 1.1 in. long, 
one piece 1.3 in. long, and one piece 1.2 in. long. Ob- 
tain a portion of cotton about '/: in. by 6 in. by 6 in. in 
size. In this experiment a cork represents the kernel of 
acarbon atom. Properly shaped pieces of cotton are 
used as orbitals and wooden sticks are inserted into 
theeork about '/,in. to support the orbitals. The pair- 
ing of electrons of opposite spins as an orbital of one 
atom overlaps an orbital of another atom constitutes 
the formation of a covalent bond between the atoms. 

The s orbitals are symmetrically located around the 
nucleus. The three p orbitals of each shell are dumb- 
bell-shaped and are also symmetrically placed around 
the nucleus at right angles to one another, as if their 
axes were the X, Y, Z axes of a Cartesian system. 
Hybridized sp’, sp?, and sp orbitals are modified by 
having one lobe of the p dumbbell reduced to a small 
node and by the angle between axes of hybridized orbi- 
tals of a given type in an atom being greater than 90°.! 
References below discuss and illustrate orbital hybridi- 
zation in ethane, ethylene, and acetylene.?~* 


The Bonding in Ethane 


Make four small holes in each of two of the corks at 
angles like those of the bonds in a carbon atom of a 
model of the ethane molecule. If no model is available 
to copy, prepare two corks as follows: (1) Tie a piece 


‘Noxi.er, Cart R., J. Cuem. Ep., 27, 504 (1950). 

*Cason, James, ‘Essential Principles of Organic Chemistry,” 
Prentice-Hall, Inc., Englewood Cliffs, N.J., 1956, pp. 11-23; 58- 
0/. 

Donatp, J., AND Hammonp, &., “Organic 
a ’) MeGraw-Hill Book Co., Inc., New York, 1959, pp. 
_‘Getssman, T. A., “Principles of Organic Chemistry,” W. H. 
Freeman ind Co., San Francisco, 1959, pp. 38-43. 

*‘Herzxerc, Gernarp, “Atomic Spectra and Atomic Struc- 
ture,” Dover Publications, New York, 1944. 

Louse, “Organic Chemistry,” McGraw-Hill Book 
Co., Ine., New York, 1957, pp. 200-11. 


Pi and Sigma Bonding in 
Organic Compounds 


An experiment with models 


of white thread around a straight pin by means of a 
double knot and call the knot X (Fig. la). (2) Usea 
pen to mark off a distance X Y equal to the radius of the 
cork multiplied by 1.90. For a cork 1 in. in diameter 
XY is 0.95 in. (Fig. 1b). (3) Insert the pin into the cork 
as if it were a north-south pole and push the knot tightly 
against the cork’s surface (Fig. 1c). (4) Carefully hold 
the thread along the cork’s circumference so that it 
passes through the north-south poles; mark the posi- 
tion of Y on the cork with a pencil (Fig. 1d). (5) 
Rotate the cork about 1 cm, pivot the thread at X, and 
repeat step (4). (6) Repeat step (5) until you can 
draw a circle of latitude, circle I, through the points 
obtained at Y (Fig. le). (7) Replace the pin with 
thread attached by another pin. (8) Insert the original 
pin and thread, again as if it were a north-south pole, 
into any point Z on circle I. Using the steps (4 and 5) 
above inscribe circle II around the cork (Fig. lf). (9) 
Where circles I and II intersect, place pins as if they 
were north-south poles in the sphere. Note that no three 
pins lie in the same plane. Encircle the pin holes with 
pencil and enlarge the holes to accommodate the sticks 
you have prepared. These holes roughly represent the 
positions of the carbon atom’s bonds in ethane. 


1b Ic 


ld Circle 1 


Illustrations of method of 


Figure 1. 
determining positions of the carbon 
atom's bonds in ethane. 


Circle rd 


Connect the two corks by means of a 1.5-in.-long 
stick by putting the stick in one hole of each cork (Fig. 
2a). Then insert 1.1-in.-long sticks in the six remaining 
holes of the corks (Fig. 2b). Wrap a small puff of 
cotton lightly in an elongated lobe (Fig. 2c), around 
each projecting stick (Fig. 2d). Each puff of cotton 
represents an sp’ orbital occupied by one electron of the 
carbon atom. Cover the stick connecting the two corks 
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with a cotton puff which is thicker in the middle than it 
is near the carbon kernels. This puff, which represents 
overlap of an sp* orbital from each carbon directed 
along the internuclear axis constitutes a —C—C— 
sigma bond. 

Now lightly roll a small bit of cotton into a ball about 
1.0 in. in diameter. This sphere represents the hydro- 
gen atom’s non-directional 1s orbital which contains one 
electron (Fig. 2e). Gently push together the 1s orbital 
of hydrogen and an sp® orbital of a carbon atom. 
Overlap of these orbitals along the internuclear line 
constitutes a covalent —-C—H sigma bond. Complete 
the model of ethane by attaching 1s orbitals of hydrogen 
to the remaining sp* orbitals of the carbons (Fig. 2f). 


Figure 2. Angles and orbitals, both hybridized and unhybridized, used 
to make the model of ethane. Note the projecting stick indicated in 2d. 
In 2f the s orbitals shown are those of the hydrogen atoms combining 


The Bonding in Ethylene 


Axes of the three sp? orbitals of each carbon atom in 
ethylene lie in a plane at 120° angles to one another. 
To trisect the cork’s equator, calculate its length: 
circumference =2d; for a cork 1 in. in diameter this 
distance = 3.14 in. Tie a thread at M around a 
straight pin as before and mark a point (X) on the 
thread 3.14 in. away from the pin. Use a ruler to 
divide the circumferential distance into thirds, MZ, 
ZY, YX (Fig. 3a). Mark points Z and Y on the thread. 
Insert the pin into the cork (Fig. 3b) and as best you 
can, lay the thread as an equator around the cork and 
mark points Z and Y on the cork. Insert pins at Z and 
Y to locate the bond angles in ethylene. Connect the 


M 
r Y 3.1416 in. 
3b 


Figure 3. Laying off the trisected circumference. 


two corks by placing a 1.3-in.-long stick in a hole of 
each cork; insert 1.1-in.-long sticks in the other four 
holes. To represent sp? orbitals wrap cotton lightly on 
the projecting sticks and on the connecting stick. 

Now imagine two planes, one running through axes of 


all the sp? orbitals (Fig. 4a) and a second plane passing . 


through the center of each carbon perpendicular to the 
first plane (Fig. 4b). In the second imaginary plane 


place two 1.5-in.-long sticks in each carbon perpen- 
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dicular to the stick connecting the two carbons (F yg. 
4c). Wrap cotton lightly on all four sticks as befove, 
On each carbon the cotton dumbbell, whose axis | es 
in plane II, represents an unhybridized 2p, orbit.l, 
which contains one electron. Overlap of the two p 
orbitals below and above plane I constitutes the pi 
(x) bond between C-1 and C-2. (The electrons formi ig 
the bond are called pi electrons.) Overlap of the t vo 
sp’ orbitals directed along the internuclear axis between 
C-1 and C-2 constitutes a sigma bond between the tivo 
carbons. Complete the model of ethylene by attaching 
the 1s orbital of hydrogens to the remaining sp? orbit.ls 
of the two carbons. Overlap of an sp? orbital of cart on 
with the s orbital of H forms —C—H sigma bonding 


Plane Il 


Plane ) 


4a 


Figure 4. Plane 1 (4a) contains all atoms composing the ethylene molecule- 
Plane Il (4b) passes through the C—C bond perpendicular to Plane |. The 
sticks (4c) show direction of unhybridized pz orbitals in plane ll. The over- 
rs 3 p orbitals in Plane Il shows formation of pi bond at area | or area 
2 (4d). 


The Bonding in Acetylene 


Axes of the two sp orbitals of each carbon atom in 
acetylene lie in a straight line, that is, at angles of 180° 
to each other. Make two small holes 180° apart in the 
“equator” of each of two corks. Connect the corks by 
placing a 1.2-in.-long stick in a hole of each cork: 
insert 1.5-in.-long sticks in the other two holes and as 
before, wrap these sticks and the stick between the 
carbons with cotton, in this case to represent sp orbitals. 
Now imagine two bisecting planes placed perpen- 
dicularly to each other whose intersection passes through 
the axes of the sp orbitals. These are like plane I and 
plane II of ethylene. In each carbon insert two 1'/r 
in.-long sticks in each plane, perpendicular (at 90°) to 
the —C—-C— bond axis. Wrap these sticks lightly with 
cotton as in making the unhybridized p orbital dumb- 
bells in ethylene. Note that there are two sets of over- 
lapping p orbitals, so that acetylene has two “pi” 
electron pairs (arranged as a sort of cylinder around the 
—C—C — axis) instead of the one pair characteristic of 
ethylene. Overlap of the two sp orbitals directed along 
the internuclear —C—C— axis constitutes the sigma 
bond between carbons. Complete the model of «icety- 
lene by attaching the 1s orbital of hydrogens to the re 
maining sp orbitals of the two carbons. Overlap of al 
sp orbital of carbon with the 1s orbital of hycroge! 
constitutes —C—H sigma bonding. 

Examine the differences among carbon to «arbon 
single, double, and triple bonds. Consider the st» bility 
of pi versus sigma bonds, the decrease in car}on t 
carbon bond distance when pi bonding occurs, «1d the 
lack of free rotation about a double bond. 
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Rod O’Connor 
The Municipal University 
Omaha, Nebraska 


F.. several years the College of Adult 
Education at this university has experimented with 
courses for the parent and child. In the spring of 1957, 
Dr. D. N. Marquardt of the chemistry department, 
in cooperation with Michael Beilis of the College of 
Adult Education, originated a new course called 
“Exploring the Sciences for Parents and Children.” 
Included were two Saturday mornings each of demon- 
strations and lectures in chemistry, physics, and bi- 
ology. Response to the program was universally favor- 
able, with each six-week program averaging an attend- 
ance of thirty adults and children. Repeated re- 
quests for a longer study of chemistry led to the de- 
velopment of the new course, ‘Chemistry for Parents 
and Children,” with six Saturday morning sessions 
for parents with children 10 to 14 years of age. 
The very favorable results of this program led to the 
desire to share some of the ideas and details involved 
with others who might wish to use such a plan. 

The program was set up with a tuition charge of 
six dollars per person for the six-week period. Thus 
amaximum allowed enrollment of thirty persons would 
pay the salary of the instructor and a student assistant, 
as well as provide some payment for chemicals and 
equipment needed. Remaining costs were contributed 
by the University. Each session was divided into one 
hour of lecture and demonstration followed by one hour 
of laboratory work which gave each participanta product 
of his own making that he could keep. All lectures 
were on a descriptive, nonmathematical basis with the 
demonstrations designed as teaching aids, rather than 
as simple entertainment. Verbal quizzes from time 
to time showed that both parents and children did 
retain a large amount of material. The laboratories 
were conducted on a demonstration-follow basis with 
the instructor standing on a table performing each step 
of the experiment and the students then following in 
‘lock-step” fashion under close supervision. This 
allowed several experiments to be performed which 
would have been difficult or impossible for parts of the 
group by ‘“‘cook-book” type procedure. Whenever 
hazardous chemicals were involved, such as concen- 
trated sulfuric acid, the reagent was added to the 
individual’s mixture by the student assistant or the 
instructor. An outline of the course follows and de- 
lails of cach laboratory are given. Most demonstra- 
tons were obtained from THis JourNAL and from 
‘Tested Demonstrations in General Chemistry.’”! 


| ‘Atygs, H. N. “Tested Demonstrations in General Chem- 
tty,” asp Durron, F. B., “Chem. Ed. Tested Demonstra- 
tons,” Di vision of Chemical Education of the American Chemical 
olety, Easton, Penna. 


Chemistry for Parents and Children 


An experiment in community service 


Course Outline 
First Week Lecture: “Inside the Atom” 
Discussion: protons, electrons, neutrons, isotopes, ions, 


nuclear transformations, radiation detection, chain reactions, 
the atomic bomb, nuclear reactors. 

Typical Demonstrations: properties of the electron (bending 
cathode ray beam with magnet, “electron paddle-wheel”’ ), 
properties of proton (e.g., taste of hydrated proton in acids), 
colored ion migration through agar-agar gel under influence 
of applied voltage, radiation detectors, chain reaction with 
ping-pong balls and mousetraps, mushroom cloud from black 
powder. 

Laboratory: ‘Radiation Detection’”’ 

A cloud chamber was demonstrated, the students were allowed 
to examine and use a Geiger counter, and each student con- 
structed, following instructor’s demonstration, an electro- 
scope from a small gas-collecting bottle, a rubber stopper, 
some thick copper wire, and some thin metal foil. 

Second Week Lecture: ‘The Chemistry of the Atom”’ 

Discussion: valence electrons, elements, compounds, chemi- 
cal change, bonding, some simple reactions, energy from 
chemical change. 

Typical Demonstrations: decomposition of ammonium di- 
chromate, sodium plus water containing phenolphthalein, 
barium hydroxide plus exhaled carbon dioxide followed by 
regeneration of the carbon dioxide with acid and its re- 
combination with barium hydroxide, ‘“‘Old Nassau”’ reaction, 
cold flame, “whistling hydrogen bomb” explosion. 

Laboratory: ‘Preparation of Oxygen and Milk of Magnesia’ 

Each student was provided with safety goggles, a large test 
tube, stopper, tubing and hose, burner, water trough, and 
gas-collecting bottles. Following stepwise the instructor’s 
demonstration, each student assembled an oxygen generator 
and added some potassium chlorate-manganese dioxide 
mixture. Before heating was begun, each set-up was 
checked by the instructor or his assistant to be sure no 
chemicals were in contact with rubber and that everything 
was workable. Then the tubes were cautiously heated and 
two bottles of oxygen were collected. The students were 
shown how to test with a glowing splint for the “purity’’ 
of their oxygen. Finally a one inch strip of magnesium 
was held in tongs, ignited, and dropped into one pyrex flask 
of oxygen. Two ml of water were then added and the sus- 
pension of magnesium oxide poured into small vials so that 
the students could take home their ‘“‘milk of magnesia.” 

Third Week Lecture: ‘Acids, Bases, and Salts and Silicon 
Chemistry” 

Discussion: the molecular structure and behavior of some 

common acids, bases, and salts, some chemistry of silicon. 

Typical Demonstrations: tastes of acids, bases, and salts; 

vapor phase neutralization of HCl and NH;; colored indi- 
cator reactions; molecular models and examples of asbestos, 
mica, quartz; ion exchange separation of cupric dichromate. 

Laboratory: ‘Preparation of Hydrogen Chloride and Table 
Salt” 

Hydrogen chloride gas was prepared from sodium chloride and 
sulfuric acid in a test-tube generator, with the laboratory 
assistant adding the sulfuric acid to each generator. The 
hydrogen chloride was bubbled through distilled water and 
the aqueous acid was tested with various indicators. Next, 
a solution of sodium hydroxide was prepared, tested with 
indicators, and neutralized with the aqueous hydrochloric 
acid to a litmus end point. A slight excess of acid was 


Volume 37, Number 12, December 1960 / 639 


(Fig 
fore, 
lies 
bit:il, 
WO p 
ne pi 
ween 
e two 
ching 
bitals : 
ng. | 
| 
| 


added, the solution was placed in a beaker covered with a 
watch glass supported on glass hooks, and the solution was 
evaporated to dryness. After the beaker had cooled, the salt 
was removed, tasted, and transferred to a small vial for the 
student to take home. 

Fourth Week Lecture: ‘“The World of the Carbon Atom”’ 

Discussion: the chemistry of carbon, the covalent bond, 
some common functional groups, simple organic reactions, 
soaps and detergents. 

Typical Demonstrations: explosion of a charcoal-dusted 
hydrogen balloon containing a paper airplane listing some 
of the myriads of compounds containing carbon, hydrogen, 
and oxygen; models of compounds containing different 
functional groups and samples of these compounds for odor; 
formalin clock reaction; esterification reaction; decomposi- 
tion (explosion) of lead picrate; wetting action of deter- 
gents. 

Laboratory: ‘Preparation of Soap”’ 

Following the instructor’s step-wise demonstration, each 
student carefully stirred a boiling mixture of 10 ml of cotton- 
seed oil and 15 ml of 20% sodium hydroxide solution in a 
100-ml beaker. Safety goggles were needed as a protection 
against an accidental spattering. As the last of the water 
was boiled off, heat was decreased to avoid charring and the 
mixture was finally cooled to obtain a waxy solid. The 
soap was washed three times with 20-ml portions of saturated 
sodium chloride solution and the wash liquid carefully de- 
canted. The cake was pressed dry between filter papers, 
molded into shape, and wrapped in aluminum foil for the 
student to take home. 

Fifth Week Lecture: ‘The Large Organic Molecules’’ 

Discussion: polymerization, types of polymers. 

Typical Demonstrations: preparation of a thiokol ball, 
phenol-formaldehyde plastic, plexiglas, glyptal resin, nylon 
rope trick.? 

Laboratory: ‘Preparation of Bakelite and Nylon”’ 

Each student received a test tube containing 5 g of phenol 
crystals and 1 g of hexamethylenetetramine. The mixture 
was heated gently with constant stirring until it became 
homogeneous, then strongly heated until gas bubbles ap- 
peared. At this point, the flame was removed and the 
reaction was allowed to continue without external heating 
until gas evolution stopped. The mixture was poured into 
an aluminum foil mold and the Bakelite plastic removed 
after cooling. 

Each student received two 4-ml test tubes, one containing 1 
ml of a 2% solution of sebacoyl chloride in carbon tetra- 
chloride and the other containing 1 ml of an 8% solution of 
hexamethylenediamine in water. The contents of the 
second tube were carefully added to the first. A thread was 
caught at the liquid interface with a small wire loop, pulled 
out, and wound around a small test tube. The nylon thread 
(and the students hands) were carefully washed and the 


2 Moraan, P. W., anp Kwo tek, 8. L., J. Cuem. Epuc., 36, 
182 (1959). 


thread blotted dry on filter paper to be taken home by the 
student. 

Sixth Week Lecture: 
Body” 

Discussion: 
proteins, 
medicinals. 

Typical Demonstrations: odors of anesthetics, anest etic 
action on an insect, dehydration of sucrose with co:.cen- 
trated sulfuric acid to form a carbon “snake,’’ os: zon 
formation, Benedict’s test, reaction of starch with i dine 
(iodine clock), simulated bee sting, preparation of m ‘thy! 
salicylate (“external aspirin’’), models of compounds. 

Laboratory: ‘Preparation of Aspirin” 

Each student was provided with a 150-ml Erlenmeyer flasi 
containing 10 g of dry salicylic acid, a stoppered test tube 
containing 14 ml of acetic anhydride, a warm water bath 
(60°C), and a small suction filtration set-up. Following 
stepwise the instructor’s demonstration, the students «dded 
the acetic anhydride to the reaction flask, allowed the lab- 
oratory assistant to add 5 drops of concentrated su!furic 
acid, and swirled the flask in the warm water bath for about 
twenty minutes. The flask was then cooled, 100 ml of dis. 
tilled water added with stirring, and the crystals of product 
collected on a Buchner funnel. The solid was washed with 
three 10 ml portions of 40% aqueous acetic acid and dried 
on the funnel by allowing air to be sucked through the 
system. The dried product was brought to the laboratory 
assistant, who pressed it into tablets with a small pellet 
press. Each student took home his own aspirin tablets. 


“Some Chemicals of Importance tc the 


anesthetics, carbohydrates, amino acids and 
simple vitamins and hormones, con mon 


The program of chemistry for parents and children 
provided a valuable supplement to the grade school and 
junior high science programs. The superior students 
were allowed the opportunity of performing advanced 
experiments under the careful supervision of trained 
chemists. The contact of parents with chemical 
procedures and laboratory safeguards undoubtedly will 
contribute to more careful control over home laboratory 
work by the children. The interest of many non-par- 
ticipants was aroused through presentation of reports 
to the home schools by the students in the chemistry 
class. 

In addition to adding to the technical knowledge oi 
parents and children and introducing them to the 
thought patterns of scientific work, the sessions served 
to provide excellent publicity and public relations for 
the chemistry department and the university. It is 
believed that a course such as this can do much in gain- 
ing and maintaining an interest in chemistry on the 
part of the young teenagers of the community. 


Better Paint for Styrofoam Models 
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Publications on atomic, molecular, and crystal models requiring special colors suggest the use of 
dry tempera paint mixed with water containing a wetting agent, followed by a very light plastic 
spray (see, for example, R. T. SANDERSON, ‘‘Principles and Construction of New Chemistry Teach- 
ing Aids,’’ available at cost $.50, from Bureau of Audio-Visual Instruction, Extension Division, 
State University of lowa, Iowa City, Iowa). Shellac has recently been suggested by Rev. Maurice 
Blackburn, O.M.I., as a better coating agent than the plastic spray, since it does not dissolve the 
polystyrene. White shellac is very satisfactory as a painting medium, mixed directly with the dry 
tempera paint. This mixture covers well, drying within an hour to a bright (but not glossy) hard 
finish much superior to the water-base tempera and requiring no subsequent application of plastic 
spray. 
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E. B. Thomas and 

R. J. Nook 

John Carroll University 
Cleveland, Ohio 


Recently there has been a great increase 
in the trend to replace batteries, standard cells, and 
standardizing equipment in recorders and related de- 
vices by line-operated supplies, regulated to within 
quite close limits with zener diodes. In these devices 
the load upon the voltage source is relatively low and 
essentially constant, diminishing to a considerable 
extent one aspect of the problem of regulation. The 
control and regulation of systems involving several 
watts of power with varying demands made upon the 
source become difficult and expensive, diode clamping 
at several successively lower levels generally being 
employed after rectification and filtering at a high 
voltage level. 


+; q E 
4 
20v. $ 
S$ 
Rage 
Figure 1. R,, 500-ohm, 5-watt, wire-wound potenti 


ometer; Re, 1000-ohm, 1-watt resistor; M,, 0—5-milli- 
ammeter; Me, vacuum tube voltmeter; C,, 500-mfd, 
25-v capacitor; E, C andB, emitter, collector, and base of 
transistor under test. 


After several experiments on the regulation of the 
D.C. power for recorders and student type potenti- 
ometers using conventional zener diodes, it was found 
possible to employ the zener action of the emitter te 
base of some 2N160-A silicon transistors which had 
been obtained in quantity as surplus items. Of 73 
samples tested, 34 exhibited “reverse current’’ points 
at voltages of 3.7-9.2 v when tested in the circuit of 
Figure 1, and 26 of these gave extremely sharp current- 
voltage curves. Eleven samples broke sharply at 5.2 v. 
In testing the samples, the voltage applied to the diode 
is increased slowly until “reverse current’’ is indicated 
by the meter M,, the voltage at which this occurs being 
observed on a vacuum tube voltmeter. By this proc- 
ess, a classification and selection of the diode most 
closely fitting one’s requirements may be made. 

In the design of the rectifier and filter portion of the 
supply, small filter inductors are preferred to resistors 
despit: their greater bulk and cost, choke input to the 
filter scrving to limit the surge current and provide 
better regulation with load changes. As many stages 
of R-C filtering as required to give ripple-free output 
may follow. With the circuit of Figure 2 operating at 
the desired level, no A.C. ripple could be detected with a 
Balan: 1e Model 300 voltmeter (.01 v full scale) pre- 
ceded |, their Model 200-A decade amplifier (100 fold 
amplificxtion setting). Rectification should take place 
at a suificiently high voltage level to allow proper fil- 
tering to be employed, but this level should not be so 


Line-Operated Constant Voltage Supplies 
for Recorders and Potentiometers 


high that line voltage changes are amplified, by the 
transformer. 

The development of the remainder of the circuit is 
shown in Figure 2. The resistance of the load and the 
current requirements are set by that portion of the 
circuit which is to be regulated. The approximately 
correct sum of resistances R; and R, may be estimated 
from the difference between the zener voltage of the 
diode and the voltage desired across the load with 
proper consideration of the current requirement. The 
bleeder resistor R; prevents an undue rise in voltage if 
the load is disconnected. Meter M, and the diode 
are placed in the circuit only when it has been ascer- 
tained that the sum of resistances R, and R, is of suffi- 
cient size to prevent the zener voltage of the diode 
being exceeded. Meter M, and the variable resistor 
R, are used to indicate the correct load current and 
allow minor adjustments to be made. Resistor R, 
is reduced in value until a “reverse current” of several 
milliamperes is observed on meter M, with the proper 
current flowing in the branch which contains the load. 
When this point has been reached, the values of the 
resistors R, and R, are determined and fixed resistors 
of these exact values used to replace them. The me- 
ters are removed from the circuit. Compensation for 
the resistance of meter M, should be made; this will 
become apparent when testing the regulated voltage 
by measuring the voltage across the load with a student 
type potentiometer, or in the case where such a po- 
tentiometer constitutes the load, by measuring the 
voltage of a standard cell with the potentiometer. 
If the “apparent voltage” read on the potentiometer 
exceeds the voltage of the standard cell in the latter 
case, the value of R, must be decreased until balance 
is achieved at the proper point, while an increase in 
the value of R, will be necessary when the voltage 
across the load is shown to be higher than that 
desired by means of a properly calibrated potentiometer. 
In making these adjustments a sensitive galvanometer 
is required, that employed in these studies being a 
Leeds & Northrup 2420-D with a coil resistance of 
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Figure 2. T,, 117-v primary, 105-v secondary, 25-ma transformer; 
D,, Sylvania SR-200 diode; D2, 2N160-A transistor, connected as diode; 
L;, Le, 4-henry, 50-ma filter inductcrs; C,, Co, C;, triple 15-mfd, 150-v 
capocitor; C,, 500-mfd, 25-v capacitor; M,, M2, O—5-milliammeters; 
R,, 15,000 ohm, 2-watt resistor; R2, 5000-ohm, 4-watt, wire-wound 
potentiometer; R;, 1150-ohm, 1-watt resistor; R,, 500-ohm, 2-watt, 
wire-wound potentiometer; R;, 5000-ohm, 1-watt resistor. Load Gray 
Instrument Co. potentiometer (1100 ohms, 2.0-ma current required). 
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Table 1. Effect of Varying Input Voltage on Regulated Output 


Without C.V. tr: ‘ansformer 


Input “Apparent voltage”’ 
voltage Volts at D, of standard ce Volts applied to load 


With C.V. transformer 


‘Apparent voltage”’ 
Volts applied to | 


Volts at D, of standard cell 


1.0235 
1.0210 
1.0185 
1.0165 
1.0144 


1.0186 


1.0178 
1.0182 
1.0185 
1.0190 
1.0194 
1.0198 
1.0187 


* This value is 5 v beyond range for which C.V. transformer 
was designed. 


335 ohms and a sensitivity of 0.031 microamperes 
per division. With values of 3400 ohms for R, and 247 
ohms for Ry, using a Gray Instrument Co. potenti- 
ometer as the load, the circuit of Figure 2 regulated the 
current through the load sufficiently to give ‘‘apparent 
voltages” of between 1.0184 and 1.0195 v for a Weston 
saturated standard cell over a one week period of 
operation. 

To study the effect of variation in the line voltage 
and test the efficiency of a constant voltage transformer 
in aiding regulation, two series of tests were undertaken 
in which the input voltage was varied from 105 to 
125 v by means of a Variac while the potentiometer 
was balanced against the Weston standard cell. In 
one series of tests the Variac fed transformer 7; di- 
rectly; in the other 7, was preceded by the constant 
voltage transformer. Results of these tests are shown 
in Table I. When the constant voltage transformer 
was used it was found necessary to reduce the value 
of R, from 247 to 229 ohms inasmuch as the output 
voltage of 7 was reduced from 105 to 89 v by this 
change. The effectiveness of the constant voltage 
transformer is shown quite clearly in the results listed 
in columns 5, 6, and 7 of the table, regulation being 
about six times as effective with the transformer as 
without it. Columns 2 and 5 list the values of the A.C. 
input to the rectifier diode D,; columns 3 and 6 are the 
readings of the “apparent voltage” of the standard 
cell, i.e., the settings of the potentiometer required to 
balance the voltage of the standard cell, while columns 
4 and 7 contain the calculated values of the voltage 
across the potentiometer, which, in the properly cali- 
brated condition should be exactly 2.2000 v. The 
variation of the regulated voltage with line voltage 
changes is about 5.5 mv for a 5-v change in line voltage 
without the constant voltage transformer but only 
one-fifth of this amount when the transformer is used. 


Values obtained with or C.V. transformer, conn: ted 
directly to line. 


In tests extending over a six-week period, the Sola- 
regulated version of Figure 2 controlled the input to 
the Gray potentiometer (resistance 1100 ohms, current 
2.0 ma) sufficiently to allow balance of the Weston cell 
to within +0.2 mv of the value at which it was initially 
set. This reset precision is more than ample for all 
ordinary work, and considerably better than that com- 
monly encountered in recorders. 

A similar circuit has been used for six montlis to 
regulate the D.C. voltage of a Brown recorder (1()-my 
recording span) which has been modified to allow zero- 
point displacement over a 50-mv range. The modified 
circuit requires 4 ma at 1.053 v. In this circuit the 
meter M, of Figure 2 was left in the circuit, as was the 
variable resistor Ry (2 watts, wire-wound, 250 ohm), 
the former to give rapid indication of the failure of 
any component, the latter to allow any minor compen- 
sation of resistance values found necessary due to ageing 
of components. To date none has been required. 


Summary 


Transistors, operated as diodes, may be used as 
zener diodes to regulate D.C. constant voltage supplies 
with low current requirements. With the n-p-n type, 
the emitter is the positive terminal, the base being 
negative. Use of a constant voltage transformer, such 
as the Sola 30498, or equivalent, has been shown to aid 
considerably in reducing voltage variations in the load. 

The adjustments which must be made to obtain the 
desired voltage are easily made and require only those 
components which may be found in chemistry labora- 
tories. The chief advantages of such supplies lie in 
their convenience, freedom from the necessity of 
periodic standardizing checks and adjustments, and 
economy in the case of those recorders which would 
require the automatic standardizing feature. 


New Cumulative Index for Journal of Chemical Education 


Copy is now in the hands of the printer for a cumulative index to cover Volumes 26 through 35 
(1949 through 1958). A grant from the National Science Foundation has underwritten the 
preparation of this index. It will be available early in January at a probable price of $2.50 per 
copy. Over 9000 entries will appear in the Subject Index; this far exceeds the number of titles 
and suggests the great potential usefulness of the compilation. This new volume, couplea with 
the 25 year Cumulative Index covering the years 1923-1948, will greatly enhance the usefulness of 
the JouRNAL of CuEmicaL Epucation in its role as Living Textbook of Chemistry.” 
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E. G. Prout and 

P. J. Herley 

Rhodes University 
Gaahamstown, South Africa 


A study of the thermal decomposition of 
crystals of potassium permanganate in high vacuum has 
been suggested by Galwey' as a practical exercise for 
students. Potassium permanganate is highly suitable 
for this purpose since the decomposition is largely free 
from the irreproducibility of results which occur in the 
thermal decompositions of many solids. However, the 
experimental procedure which is described is open to 
criticism since the temperature control was only 


Figure 1. 


+1°C. At 225°C this represents a variation of 
approximately +7% in the rate constants, which 
probably accounts for the spatter of points in the 
activation energy plots of log k; and log kz against 
\(T°K). The constants k; and kz are the values of k 
in the Prout-Tompkins equation, 


The apparatus. 


log p/(ps — p) = kt +e 


over the acceleratory and decay periods respectively. 
In view of the high degree of reproducibility which is 
attainable with efficient temperature control,” a kinetic 
study of the isothermal decomposition of potassium 
Pmanganate should yield better activation energy 


'Gatwey, A. K., J. Cue. Epuc., 37, 98 (1960). 


*Prour, E. G., anp Tompkins, F. C., Trans. Faraday Soc., 40, 
488 (1944), 


A Constant Temperature Reaction Vessel 
for the Thermal Decomposition of Solids 


plots than those reported. The results shown would 
not demonstrate the validity of the Arrhenius relation- 
ship. 

The decomposition chamber described by Galwey 
has the advantage of being easily dismantled and re- 
assembled by students. The decomposition apparatus 
originally used in the study of potassium permanganate? 
does not have this property and is consequently not 
suitable despite the high degree of temperature con- 
trol. However, we have designed and used in these 
laboratories an improved version of the original ap- 
paratus which is eminently suitable not only for preci- 
sion research work but also for student use. The 
apparatus has been used by honors students for the 
past three years without mishap. 


The Apparatus 


The apparatus is shown diagrammatically in Figure 
1 and consists, essentially, of an inner decomposition 
tube C, which is heated by the vapor of the liquid 
boiling in B, which in turn is heated by the vapor of a 
liquid with a higher boiling point in A. The liquid in 
A is boiled by J which consists of a ceramic tube 
(porous pot of a Leclanché cell) onto which is wound an 
electric furnace. A is connected to the air-condenser 
D. B is connected, via a ground glass joint, to a 
condenser EF which is connected to a narrow bore three- 
way stopcock. This stopcock may be operated to 
connect with either the rotary oil pump or the at- 
mosphere. By this means it is possible to adjust the 
boiling point of the liquid in B and thus the decomposi- 
tion temperature. For fine adjustment we have con- 
nected a 10-1 flask between E and the stopcock. The 
apparatus is assembled with the joint K waxed in and 
needs no dismantling for long periods even though the 
organic liquid in B may undergo slow decomposition. 
Thus, once the apparatus is set up for the study of 
potassium permanganate, there is no need for the 
students to dismantle it between runs. 

The specimen is contained in the bucket J which may 
be platinum, silica, or Pyrex glass. It is raised and 
lowered by rotating G. The temperature is recorded on 
a calibrated thermometer placed in C and held in 
position at its upper end by vacuum wax. The de- 
composition chamber is connected to the pressure 
measuring system through the stopcock H. The 
procedure for removing or inserting J is simple and 
consists of closing H, breaking the vacuum by slightly 
opening the joint L, and then removing F as a unit. 

We have found that the apparatus operates satis- 
factorily with mercury as the liquid in A. When this 
is done the air condenser, D, is connected to a glass 
tube bent over so that one end dips into a beaker 
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containing mercury covered with a layer of oil. The 
level in A should be below the bottom of B and that in 
B below the bottom of C. Liquids which have been 
used, and the range of decomposition temperatures 
attainable, are as follows: butyl phthalate, 320- 
280°C; butyl salicylate, 280-230°C; ethyl salicylate, 
230-180°C; methyl salicylate, 220-170°C;  salicyl- 
aldehyde, 190-140°C; and cyclohexanone, 155-95°C. 
The temperature control over a period of four hours, 
with no manual control of the pressure, was +0.03°C 
at 220°C. The reproducibility of results for the 
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Figure 2. Curve A: pressure versus time plot for decomposition of a single 
crystal of KMnO, at 230°C. Curve B: plot for Prout-Tompkins equation. 


203 206 
1000/T(*K) 


Figure 3. Activation energy plots for whole crystals of KMnQ,. A, log 
ky; B, log ke; against 1/T(°K). 


decomposition of potassium permanganate was sittis- 
factory since the values of k, for three consecutive 
runs were 8.48, 8.58, and 8.42 min.—'; and for 
were 1.26, 1.24, and 1.21 XK 10-' min.—'. The 
Prout-Tompkins plot, with the origin transferred to 
the end of the induction period (see Herley and Prout’), 
is shown in Figure 2. The linearity of the plot is 
indicative of the excellent temperature control. The 
linearity of the plots log k; and log k, against 1/7(°K) 
shown in Figure 3 are also satisfactory. 


3 Her ey, P. J., anp Prout, E. G., J. Phys. Chem., 64, 675 
(1960). 


Patrick J. Hannan 
Naval Research Laboratory 
Washington, D. C. 


A vibration-free base, ideal as a support 
for delicate instruments, can be assembled easily from 
readily available materials. It consists of three layers 
of 1-in. plywood alternated with two layers of 1-in. 
sponge rubber. As shown in the accompanying dia- 
gram, '/,-in. bolts are used to compress each rubber 
layer to approximately '/,-in. thickness between the 
plywood sections; each bolt is fitted with a metal 
washer and a rubber washer and is countersunk into the 
wood. By placing the bolts about 12 inches apart in 
each direction it is possible to draw down the plywood 
layers until a uniform thickness of sponge rubber is 
obtained. The bottom and middle layers of wood are 
bolted together, as are the middle and upper sections, 
but there is no direct connection between the upper 
and bottom wooden sections. ' 

This mount has been entirely satisfactory in pro- 
tecting a sensitive microelectrophoresis apparatus from 
the disturbances caused by numerous nearby air com- 
pressors and two heavy overhead fans. Its per- 
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A Vibration-free Base 


formance has been considerably more efficient than a 
commercially-available metal base ordinarily recom- 
mended for such uses. 


UPPER AND MIDDLE 
LAYERS BOLTED 


VIBRATION-FREE MOUNT 


i" PLYWOOD 


I" FOAM RUEZER 
COMPRESSE: 70 I” 


#12 RUBBER S7OPPERS 


MIDDLE AND LOWER 
LAYERS BOLTED 


Diagram of vibration-free mount (not drawn to scale). 
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Jack E. Brown 
National Research Council Library 
Ottawa, Canada 


The development of science in Canada, 
like the country’s cultural and economic growth, has 
always lagged behind that of the United States. There 
are several reasons for this—among the more obvious, 
Canada’s relatively small and scattered population 
and its unexploited resources. One not so obvious 
but equally important reason is the proximity of a 
neighbor to the south whose enormous resources en- 
able it to do things quicker and on a larger scale than 
the Canadian economy and resources will permit. 

This proximity has undoubtedly had an inhibiting 
effect on the growth of chemistry in Canada. For 
example, a Canadian industrial firm operating as a 
subsidiary of a U. S. corporation has little need to de- 
velop an aggressive research program for the improve- 
ment and promotion of its products. It can rely on, 
and profit from, the research being conducted by the 
parent company. Since World War II this situation 
has gradually changed, and Canadian industries are 
finding it profitable to carry out research independent 
of the U. 8. affiliate. 

The slow development of science in Canada has been 
reflected in the rather limited output of scientific and 
technical literature. Here again, the inhibiting action 
mentioned above has made itself felt. The proximity 
of a vital and comprehensive chemical journalism in 
the U. S. has, for many years, discouraged the growth 
of chemical literature of Canadian origin. Canadian 
scientists, if they wished dissemination of their work on 
an international scale, were forced to publish the results 
of their research in American or British journals— 
clearly a vicious circle as far as Canadian scientists 
were concerned. 

Prior to World War II, the number of Canadian 
chemical journals in existence gave little indication 
of the impact which chemistry has had on the Canadian 
economy. Beginning in 1917, the picture changed 
radically, and at present approximately 30 journals 
of special interest to chemists are being published in 
Canada. 

The first Canadian chemical societies, which did 
provide the impetus for the publication of chemical 
journals, took the form of affiliates of British chemical 
societies. In 1912 the Canadian Section of the Society 
of Chemical Industry was formed in Toronto. By 
1917, other branches were established in Ottawa and 
Vancouver, and the first convention sponsored by these 
groups was held in Ottawa in May, 1918. 

_ With the accelerated growth of chemical research 
in Canada, the Canadian Section of the Society of 
Chemical Industry became inadequate to meet the 
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needs of the profession, and in 1921 the Canadian 
Institute of Chemistry was formed. Independent 
local societies continued to spring up across Canada, 
indicating that neither the Section of the Society of 
Chemical Industry nor the Canadian Institute of Chem- 
istry were really representing the chemistry profession. 

In an attempt to solve this problem, the Canadian 
Chemical Association, composed of representatives of 
the Canadian Institute of Chemistry and the Section 
of the Society of Chemical Industry, was formed 
in 1928. Even this action failed to bring together 
Canadian chemists and a confused state of affairs existed 
until as late as 1945. In that year the Chemical In- 
stitute of Canada was incorporated. By 1949 the 
Institute had a membership of 4000, which by 1959 
had grown to 6000. At present the organization has 
32 local sections and 10 special subject divisions. 

Strangely enough, or perhaps not so strange in view 
of the lack of a strong chemical organization, Canadian 
chemical journalism began under the sponsorship of a 
non-scientist. In 1917, E. B. Biggar, a publisher, 
founded the Canadian Chemical Journal. Its aim was 
to further the interests of the chemical societies and 
chemical firms, with particular emphasis on the ap- 
plication of chemistry to industrial development. 

In order to better indicate the breadth of its interest, 
the Canadian Chemical Journal soon changed its name 
to Canadian Chemistry and Metallurgy. With the 
increasing importance of mining and metallurgy on the 
Canadian scene, a new journal, Canadian Metals and 
Metallurgical Industries was formed in 1938. In keep- 
ing with this development, Canadian Chemistry and 
Metallurgy changed its name to Canadian Chemistry 
and Processing Industries, and finally in 1951 to Cana- 
dian Chemical Processing, its present title. Although 
Canadian chemical journalism had its beginnings apart 
from any chemical societies, the birth of the Chemical 
Institute ot Canada gave new life to chemical publish- 
ing, and in 1949 the Institute established its official 
publication, Chemistry in Canada. 

Because of the close relationship between metallurgy 
and chemistry, and because of the importance of the 
metallurgical industries to the Canadian economy, 
special mention must be made of publishing activities 
in this latter field. 

The formation of mining and metallurgical societies 
in Canada and the establishment of professional jour- 
nals preceded the chemical profession by many years. 
In 1898 the Canadian Mining Institute began pub- 
lication of its Journal, which was continued in 1912 
as its Transactions and, still later, as the Canadian 
Mining and Metallurgical Bulletin, its current title. 
During this same period, the privately published 
Canadian Mining Journal came into existence. 
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This review of the early beginnings of Canadian 
chemical journals is not complete without mention of 
the Chemistry, Mathematics, and Physical Sciences 
Section of the Royal Society Transactions, first published 
in 1882, and of the Canadian Pharmaceutical Journal 
which issued its first number in 1868. 

These pioneer journals, representing the major 
scientific interests of the period, have been supple- 
mented in more recent years by at least 25 additional 
journals of interest to chemists. A listing of these, 
together with complete bibliographical data, is in- 
cluded at the end of this paper. 


Government Agencies 


National Research Council. An organization which 
has played an important part in encouraging and pro- 
moting scientific research and scientific publishing in 
Canada is the National Research Council. The 
honorary Advisory Committee for Scientific and 
Industrial Research, to give the Council its full title, 
was formed in 1916 and is responsible for carrying out 
the duties assigned to at least five separate agencies 
in the U. 8., namely, the National Academy of Sciences, 
the National Science Foundation, the National Bureau 
of Standards, the Office of Technical Services, and the 
Science Division of the Library of Congress. As 
Canada grows, it may become necessary to subdivide 
these responsibilities among other agencies. At the 
moment, however, the existing rather unified system 
does seem to eliminate some of the duplication and 
overlapping of services found in the United States. 

In 1929 the National Research Council established 
the Canadian Journal of Research as a medium for the 
publication of fundamental work in science. Until 
1935 all papers, regardless of subject, were published 
under one cover. In that year the Journal was 
divided into four sections—physics, ciemistry, botany, 
and zoology. Two new sections, medical sciences and 
technology, were added in 1944. By 1951 the volume 
of papers submitted for publication had reached such 
proportions that the Journal was split into six separate 
journals covering the above-mentioned subjects. Since 
that time there have been minor mergers and changes 
of title culminating in the present six journals: Canadian 
Journal of Biochemistry and Physiology, Canadian 
Journal of Botany, Canadian Journal of Chemistry, 
Canadian Journal of Microbiology, Canadian Journal 
of Physics and Canadian Journal of Zoology. 

In addition to these regularly published journals, the 
various Divisions of NRC are responsible for a variety 
of irregularly issued reports and monographs. The 
majority of these are listed in the Council’s Index of 
Publications, the latest edition of which was published 
in 1953. A supplement covering the years 1953 to 
1958 and running to 180 pages has recently been issued. 
All such publications are available from the Council 
either free of charge or for a nominal sum. 

The National Research Council, through its Library’s 
Translations Section, is responsible for the issuance of 
translations of foreign papers, many pertaining to 
chemistry and related fields. These translations are 
published in the Council’s Technical Translation series 
and are made available to the scientific community at 
large. A complete list of such translations is available 
from the NRC Library. Supplements to the list are 


646 / Journal of Chemical Education 


published with the completion of each 100 additional 
translations, and are distributed together with a cun u- 
lative index to holders of the basic list. 

A further service in this matter of translations is 
provided by the Library’s Canadian Index of Scient ‘fic 
Translations. This index records approximately 50,(\00 
English translations of foreign papers prepared in ‘he 
English-speaking countries of the world. The bilk 
of the entries is made up of translations prepared in 
Canada and those reported by Aslib in London «nd 
OTS in Washington. Conversely, all translations 
prepared in Canada and coming to the attention of ‘he 
NRC Library are reported to Aslib and OTS, and are 
recorded in Technical Translations. 

Atomic Energy of Canada Limited. A second govern- 
ment agency responsible for many reports of interest 
to chemists is AECL, or Atomic Energy of Canada 
Limited, at Chalk River. AECL, like the NRC, isa 
Crown corporation, set up in 1952, and now the major 
center for nuclear research in Canada. 

Many of the reports issued by AECL are published 
in one or more of the Council’s six journals. Other 
reports are issued as separate monographs and listed 
in the AECL List of Publications. 

Defense Research Board. A third major element in 
the pattern of Canadian scientific organization is the 
Defense Research Board which operates within the 
framework of the Department of National Defense. 
The various units of DRB issue a wide variety of re- 
ports in the chemical field. These, as with all DRB 
publications, are distributed by the Directorate of 
Scientific Information Service and are listed in its 
monthly publication, Documents Digest. As might be 
expected, there is close collaboration between the NRC 
and DRB, but DRB’s research activities are carried 
on with a view to their potential defense applications. 

Special mention has been made of these three Cana- 
dian government agencies because of their contribu- 
tion to Canadian scientific development, and because 
a large proportion of their reports are not issued 
through normal publishing channels. Of increasing 
importance, however, are the many publications issued 
by the various departments of the Canadian govern- 
ment, particularly the Department of Agriculture, 
the Department of Fisheries, the Department of Mines 
and Technical Surveys, and the Department of National 
Health and Welfare. Such publications are listed in 
the monthly catalogue, Canadian Government Pul- 
lications, and are available through the Queen’s Printer 
in Ottawa. 

An increasing number of monographs and reports 
of interest to chemists and chemical engineers are also 
published by the Provincial Research Councils and the 
appropriate departments of the provincial govern- 
ments. These reports are listed by, and available 
from, the issuing agency. A useful tool providing 4 
consolidated listing of such reports is Canc:diana, 
published monthly by the National Library of C.nada. 


Universities and Industries 


Universities have always been major centers 0! 


scientific research in Canada: Much of the work 
carried on in their departments of chemistry, biology. 
and related fields, is reported in the NRC’s Co:adian 
Journals of research. However, many separate series 
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are published and are available through the appropriaet 
university. 

or the reasons mentioned earlier, Canadian in- 
dustry has not been noted for publishing results of 
independent research. With the rapid growth of 
incustry, apart from the U. 8S. parent companies, 
m:ny Canadian industries are developing their own 
research labs and publishing the results of their work. 
Particularly active are such companies as Aluminium 
Company of Canada Ltd., Canadair Ltd., Imperial 
(Qi! Ltd., and International Nickel Company of Canada. 
Incividual reports released by these and other in- 
dus‘ rial firms are cited in the NRC Library’s bulletin, 
Rec nt Additions to the Library, and DRB’s Documents 
Digest. 


Abstracts 


Now, how does the Canadian scientist keep track of 
the material contained in the above-mentioned journals 
and serials? From earlier remarks, it should come as no 
surprise to learn that Canada has done little to develop 
its own consolidated indexing and abstracting services 
such as are found in the U.S. A. Canadian scientists 
searching for Canadian scientific papers must rely on 
Chemical Abstracts, Science Abstracts, Nuclear Science 
Abstracts, Biological Abstracts, and similar publica- 
tions, all of which index the major Canadian scientific 
publications. So, here again, the proximity of a com- 
prehensive indexing service in the United States has 
apparently inhibited the development of a similar 
but purely national service in Canada. 

Thus far, these standard tools have proved adequate 
for recording the contents of the major and regularly 
published Canadian journals. But it is quite another 
matter when we come to the irregularly published 
monographs and technical reports issued by universities, 
the federal and provincial governments, and industry. 
Many of these are not covered by the standard indexing 
tools, and anyone searching this type of literature must 
rely on the multiplicity of indexes and publication 
lists already mentioned. 


Canadian Chemical Patents 


By December, 1959, 589,000 patents had been 
issued in Canada, and these are increasing at the rate 
of approximately 17,000 per year. 

The Canadian Patent Office Record and Register of 
Copyright, issued each week, contains a complete list 
of Canadian patents granted during that period. The 
annual subscription cost of $25.00 includes an annual 
index arranged by inventor, assignee, and subject. 
Single copies are available for $0.50. Printed copies 
of individual patents may be obtained for $1.00, but 
only for patents granted after January 1, 1948. Copies 
of patents issued prior to this date are available only 
as phoi ostats at a cost of $0.25 per sheet. 

In spite of Canada’s slow beginnings as a publisher 
of scie tific literature, good progress has been made, and 
Canadian chemical journals now comprise an important 
part of the output of world chemical literature. How- 
ever, it is extremely doubtful there will ever be a radical 
change in current practices, to the extent that American 
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chemists will prefer to have their 


Canadian Periodicals of Interest to Chemists 


C.I.L. Oval. Bi-monthly. Free. Canadian Industries Ltd., P. O. Box 10 
Montreal, Quebec. 

Canadian Ceramic Society. Journal. Annual. $3.00. Keith Publishing 
Co., 49 Turner Road, Toronto 10. 

Canadian Chemical Processing. Monthly. $6.00. Hugh C. Maclean 
Publications, Ltd., 1450 Don Mills Road, Don Mills, Ontario. 

Canadian Food Industries. Monthly. $3.00. Federal Publications Ltd., 
Gardenvale, Quebec. 

Canadian Journal of Animal Science. Semi-annually. $2.50. Agricultural 
Institute of Canada, 176 Gloucester St., Ottawa 4. , 

Canadian Journal of Biochemistry and Physiology. Monthly. $9.00. 
National Research Council, Division of Administration and Awar.ls, 
Ottawa 2. 

Canadian Journal of Botany. Bi-monthly. $6.00. National Research 
Council, Division of Administration and Awards, Ottawa 2. 

Canadian Journal of Chemical Engineering. Bi-monthly. $4.00. Chem‘cal 
Institute of Canada, 18 Rideau Street, Cttawa 2. 

Canadian Journal of Chemistry. Monthly. $12.00. National Research 
Council, Division of Administration and Awards, Ottawa 2. 

Canadian Journal of Comparative Medicine and Veterinary Science. 
Monthly. $3.00. National Business Publications Ltd., Gardenvale, 
Quebec. 

Canadian Journal of Genetics and Cytology. Journal Canadien de Génétique 
et de Cytologie. Quarterly. $8.00. Genetics Society of Canada, Ento- 
mology Research Institute, Central Experimental Farm, Ottawa. 

Canadian Journal of Microbiology. Bi-monthly. $6.00. National Research 
Council, Division of Administration and Awards, Ottawa 2. 

Canadian Journal of Physics. Monthly. $9.00. National Research Council, 
Division of Administration and Awards, Ottawa 2. 

Canadian Journal of Plant Science. Quarterly. $5.00. Agricultural Insti 
tute of Canada, 176 Gloucester St., Ottawa 4. 

Canadian Journal of Public Health: the National Journal of Preventive 
Medicine. Monthly. $5.00. Canadian Public Health Association, 150 
College St., Toronto 5. 

Canadian Journal of Soil Science. Semi-annually. $2.50. Agricultural In- 
stitute of Canada, 176 Gloucester St., Ottawa 4. 

Canadian Journal of Zoology. Bi-monthly. $5.00. National Research 
Council, Division of Administration and Awards, Ottawa 2. 

Canadian Medical Association Journal. Semi-monthly. $12.00. Canadian 
Medical Association, 150 St. George St., Toronto 5. 

Canadian Mining and Metallurgical Bulletin. Monthly. $10.00. Canadian 
Institute of Mining and Metallurgy, 906 Drummond Building, Montreal, 
Quebec. 

Canadian Mining Journal. Monthly. $5.00. National Business Publica- 

tions Ltd., Gardenvale, Quebec. 

Canadian Oil and Gas Industries. Monthly. $5.00. National Business 
Publications Ltd., Gardenvale, Quebec. 

Canadian Paint and Varnish. Monthly. $5.00. Maclean-Hunter Publishing 
Co. Ltd., 481 University Ave., Toronto 2. 

Canadian Patent Office Record and Register of Copyrights. Weekly. $25.00. 
Queen’s Printer, Ottawa. 

Canadian Pharmaceutical Journal. Monthly. $3.00. Canadian Pharma- 
ceutical Association, 221 Victoria St., Toronto 1. 

Canadian Plastics. Monthly. $2.00. Monetary Times Printing Co., 341 
Church St., Toronto 2. 

Canadian Textile Journal. Semi-monthly. $6.00. Canadian Textile Jour- 
nal Publishing Co., 223 Victoria Ave., Westmount, Quebec. 

Chemistry in Canada. Monthly. $4.00. Chemical Institute of Canada, 18 
Rideau St., Ottawa 2. 

Engineering Journal. Monthly. $6.00. Engineering Institute of Canada, 
2050 Mansfield St., Montreal 2, Quebec. 

Food in Canada. Monthly. $5.00. Maclean-Hunter Publishing Co. Ltd., 
481 University Ave., Toronto 2. 

Pulp and Paper Magazine of Canada. Monthly. $5.00. National Business 
Publications Ltd., Gardenvale, Quebec. 

Research for Farmers. Quarterly. Department of Agriculture, Ottawa. 

Revue Canadienne de Biologie. Irregular. Sociétés de Biologie de Montreal 
et de Quebec. Université de Montreal, Montreal. 


Indexes and Bibliographies 


Canadian B and Technical Index. Bi-monthly. $20.00. Reference 
Division, Toronto Public Library, Toronto. 

Canadian Government Publications Monthly Catalogue. Monthly. $3.00. 
Queen’s Printer, Ottawa. 

Canadian Index to Periodicals and Documentary Films. Monthly. Cana- 
dian Library Association, 63 Sparks St., Ottawa. 

Canadiana. National Library of Canada. Monthly. $2.00. Queen's 
Printer, Ottawa. 

Documents Digest. Monthly. Directorate of Scientific Information Service, 
Defense Research Board, Ottawa, Canada. . 

List of Publications. April 1952-August 1959. Scientific Documents Dis- 
tribution Office, Atomic Energy of Canada Ltd., Chalk River, Ontario. 
1959. 78 pp. 

List of Technical Translations. National Research Council Library, Trans- 
lations Section, Ottawa. 1959. 75 pp. 

Publications of the National Research Council of Canada. 3rd ed. 1918- 
1952. National Research Council, Ottawa. 1953. 263 pp. 

Publications of the National Research Council of Canada. Supplement. 
1953-1958. National Research Council. Ottawa. 1959. 180 pp. 

Recent Additions to the Library. Semi-monthly. Free. National Research 
Council Library, Ottawa 2. 
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Floyd O. Slate’ 
Cornell University 
Ithaca, New York 


The purpose of this paper is to discuss 
the use of photographs in technical reports, both written 
and oral—to discuss their realm of application, their ad- 
vantages and disadvantages, their limitations, and some 
details of their use and preparation. The scope of the 
paper is limited to general points of discussion; no at- 
tempt is made to cover this large field comprehensively. 

The illustrations used are ones that have actually 
been used to illustrate technical reports, mostly as slides 
for oral reports. They represent a reasonable cross sec- 
tion of photographs in general use and will be used to 
illustrate both good and bad usage of the photographic 
technique. 

There can be no doubt that photography is—or can 
be—a powerful tool for the communication of technical 
information; there can also be no doubt that it is seldom 
used to best advantage. Few writers use enough pho- 
tographs, but many of these few promiscuously overuse 
them. The average writer cannot be expected to be an 
expert photographer, but he can be expected to know 
when an illustration is needed and what type of 
illustration is appropriate. He should know when 
the photographic technique is called for, how to pose or 
arrange the subject if possible, and how to judge the 
merits of a given photograph for inclusion in his report. 


Unique Advantages of Photographs 


In general, photographs are used to express ideas be- 
yond the power of words and to illustrate or enlarge 
upon ideas and concepts that are expressed by words. A 
limited number of carefully chosen, high quality photo- 
graphs can often present clearly and attractively a type 
of information that cannot be transmitted by an infinite 
number of words. In cost of publication, words are 
much cheaper; this fact may require severe cutting of 
illustrations in profusely illustrated manuscripts. Typi- 
cal cases where only photographs can adequately de- 
scribe an idea are: the damage to a bombed-out city, 
the ravages of a disease, the appearance of a newly dis- 
covered biological specimen (imagine your embarrass- 
ment in trying to describe precisely the appearance of a 
platypus), the effect of damage on a work of art, the 
failure of a specimen of concrete, the appearance of a 
newly designed piece of complex apparatus, and the 
presentation of various kinds of empirical evidence based 
on comparative appearance, such as progressive failure of 
paint in weathering tests. Some writers have de- 
veloped great skill in word description but few if any 
could compete with an aerial photograph in describing 
the effects of the atomic bomb dropped on Nagasaki. 

Photographs are especially valuable for reporting 
work done with the microscope. The crystal structure 
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Photographs for Technical Reports 


of a metal, as brought out by etching; the surface ch:r- 
acteristics of smoke and clay particles, as shown by ‘he 
electron microscope; X-ray diffraction patterns—those 
things can be reported successfully only by means of 
photographs. The field geologist must rely heavily 
upon the camera to record his observations; he 
botanist, unless he be a Leonardo da Vinci, must depend 
upon the camera to record his subjects faithfully. In 
like manner, all technical men will find cases where they 
cannot force words to convey a mental picture ade- 
quately to their readers or listeners, but where a photo- 
graph will accomplish this end simply. 

An example of the use of photomicrography is shown 
by Figure 1. The use of this technique presents espe- 
cially difficult problemsin lighting and focusing. Magni- 
fication should be stated on all photomicrographs, pref- 
erably by a scale marker in the field. The method of 


Figure 1. This photomicrograph shows precisely the manner in 
which bituminous matter is distributed in a limestone. 


stating a factor in the legend (e. g., 100X) is undesirable 
because the printer may have to change the scale «f the 
photograph to fit it into a column or page; this change 
will make the stated magnification incorrect, wile 
scale marker in the field will change in the same pi 0por- 
tion as the rest of the photograph. The use of an .rrow 
to locate precisely a point in the field is preferable ‘0 the 
use of a word description (e.g., the crystal in ques':on Is 
located on the top of a black vein in the lower left -hand 
corner of the field). A speaker using a slide can rer t 
the arrow without turning from his audience and sing 
a pointer or fumbling about trying to locate th: spot 
by word description. These added markings «2 be 
made with black ink (or with white ink on dark ::'eas). 
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Figure 2. A comparison of these two photographs illustrates the impor- 
tance of posing and of backgrounds. 


They must stand out sharply; they must have great 
contrast. 


Getting the Most Out of a Picture 


Many photographs, particularly of specialized labo- 
ratory equipment, show a confusing array of apparatus 
in the background. Figure 2 shows two photographs 
of the same carbon dioxide train. One contains a 
potpourri of irrelevant, confusing detail; the other 
focuses attention on the subject of the photograph— 
the single unit of apparatus. A study of photographs 
used for advertising of equipment will yield many 
pointers on advantageous posing. In most cases, the 
equipment can be backed by a panel or curtain of 
contrasting tone. 

Photographs must not be used indiscriminately. 
They often cannot replace charts, drawings, and other 
forms of illustration. A cut-away drawing showing the 
interior mechanism of a machine is usually far more 
valuable than a photograph of the exterior; the latter 
nay be worthless. Photography can be usedas a tool to 
reproduce these other forms of illustration. A flow- 
sheet drawing may give information which would 
require several pages (or several minutes) of word 
description. The relative merits of photographs versus 
words, charts, and drawings can be considered care- 
lully by preparation of alternates, if necessary. 

The matter of irrelevant photographs should not 
have t» be mentioned, but a study of the journals 
proves that it must. Some writers apparently feel 
that an article, in order to be respectable, must contain 
‘photograph or two, regardless of specific application. 
Analytical balances, commercial colorimeters, test 


tubes, and other standard, well-known objects have no 

place as illustrations in most technical reports. A 
picture of a nickel mine in Sudbury, complete with the 
finest clouds ever photographed, may be a thing of 
beauty, but it has no place in a technical journal article 
on the cyanide method for titration of nickel. It 
should be reserved for a seductive sales bulletin. 

The preceding statements do not mean that photo- 
graphs should be unattractive. They simply mean 
that relevancy governs and that scientific value comes 
before pictorial value. If an article concerns efficient 
grouping of ‘buildings around a nickel mine and in- 
cludes a picture of a Sudbury mine, then a pleasing 
shot showing cloud formation is more attractive and 
more effective than a drab one. Any photographer, 
and especially the land-form geologist, has almost 
limitless possibilities for making his photographs 
highly pleasing and thus better capable of attracting 
and holding interest. Balance of masses; off-center 
shots; division of the field into thirds; use of diagonals; 
inclusion of fore-, middle-, and background; and 
many other devices offer possibilities for making photo- 
graphs, technical as well as nontechnical, more in- 
teresting. Particularly in an oral report, it is possible 
to build the sequence of illustrations to a climax, 
ending with a slide which will make a lasting impression 
and thus clinch the ideas presented in the paper. 

Photographs have the disadvantage of deteriora- 
tion—sometimes in great degree—in quality during the 
process of reproduction for publication. Only expen- 
sive methods of reproduction, not those customarily 
used in technical journals, can preserve fine detail and 
delicate tones. Because of this, only the finest of 
photographs should be submitted for publication— 
anything other than first-class prints should be dis- 
carded without a qualm. Figure 3 was made from a 


be a game labeled “find the scale marker.” 
be lost on a quarry face—is a given ledge ten inches or ten feet thick? 
This picture also illustrates what happens to a photograph of medium 
(thus insufficient) contrast, when it is reproduced for publication. 


A geological hammer can 


photograph of only medium contrast; the resulting cut 

does not have sufficient clarity of detail or contrast. 
Frequently field, and sometimes laboratory, photo- 

graphs have no indication of scale, as illustrated by 
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Figure 3. This photograph, and many others in published material, might 
seas). 


Figure 3. The observer will not know whether a 
crack shown in the face of a dam is two inches or 
one-eighth inch wide. A ruler, a man, a pen, or some 
other familiar, easily recognizable object of approx- 
imately known size (sometimes exactly known size) 
should be included in the picture. The planted object 
must be readily visible—a pencil on a forty-foot quarry 
wall might possibly be overlooked. 

With few exceptions, photographs sent to the 
publisher should have a glossy finish. If a photograph 
of doubtful quality must be used, it is good practice to 
send both glazed and mat-type prints. The print 
should be at least as large as the cut for publication; 
if retouching is necessary it should be larger, so any 
extraneous marks from the retouching will be min- 
imized. Size and shape of the illustration should be 
considered in relation to the size and shape of the 
column or page—grotesque cuts may result from 
required fitting unless the illustration is properly 


chosen. Photographs should be identified for pro - 
essing through publication by soft pencil or ink on tle 
backs of the prints. Pressure from a hard pencil miy 
make a ridge on the face of the photograph, and such a 
ridge will make a shadow upon rephotographing for t! e 
cut. 

Oral reports can be made more interesting aid 
more effective by the use of photographic slides. Tie 
audience can absorb an idea for a few seconds if it is 
illustrated on a screen, but word descriptions must > 
grasped immediately as they are spoken. The speaker 
must make his slides simple; a complicated table or 
graph will detract from his oral discussion becai.se 
the audience will be trying to decipher it. 

The serious writer will do well to examine pho'o- 
graphic illustrations critically while reading techni«al 
material from other authors. Photography is a valu- 
able tool; technical writers must learn to use it. 


J. van R. Smit 

National Chemical Research 
Laboratories 

Pretoria, South Africa 


In a paper entitled “A Thorium-234 
‘Cow’ for Pa-234” in the October, 1959, issue of Tuts 
JOURNAL, Carswell and Lawrence (1) describe a new 
routine ion-exchange procedure for the separation of 
24-day Th-234 from its parent U-238. While incor- 
porating some new features their method strikes us as 
extraordinarily complicated. 

Except for large-scale work (2), ether extraction is 
still the simplest and quickest method of separating 
the Th-234 activity from uranium. When uranyl 
nitrate, UO.(NO3;.)2.6 is dissolved in ethyl ether, 
the water of crystallization gives rise to the formation 
of a small aqueous phase which contains essentially all 
the Th-234, together with a small amount of uranium. 
For the elimination of the latter several convenient 
methods are available: (a) solvent extraction with 
tributyl phosphate (1); (b) selective adsorption of 
Th-234 on a cation exchanger, removal of uranium by 
elution with hydrochloric acid, and recovery of the 
thorium activity with oxalic acid solution (2, 3); (ce) 
selective adsorption of uranium on an anion-exchange 
resin from strong hydrochloric acid solution (4). 

Carswell and Lawrence (/) have attempted to apply 
the latter method, without prior enrichment, to the 
separation of Th-234 from 60 g of uranium. In 
order to adsorb the major constituent quantitatively a 
large (600 ml) anion-exchanger bed was needed, but 
this was apparently still inadequate, yielding a prod- 
uct contaminated by traces of uranium. To overcome 
this difficulty they have inserted a 5-ml cation-ex- 
change column in the elution cycle to absorb the Th-234. 
This immediately nullifies any advantage which may 
have accrued from the use of the anion-exchanger 
column, for the same result may be obtained by per- 
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Thorium-234 “Cow” 


colating an aqueous solution of the same amount of 
uranium salt through a column bed of cation exchanger 
(e.g., Dowex 50) as small as 2.0 ml in volume.' 

For the routine separation of Th-234 from amounts 
of uranium up to a few hundred grams, the following 
simple procedure can be recommended. If crystalline 
uranyl nitrate is available, dissolve the salt in the 
minimum quantity of ethyl ether and collect the small 
aqueous phase. Evaporate to dryness, take up in 10./ 
HC! and pass the solution through a small column of 
“strong-base” anion exchanger in the chloride cycle. 
Wash with three to five column volumes of 10M HCl. 
Pure Th-234 is now obtained in the effluent. Alter- 
natively, extract the traces of uranium with tributy! 
phosphate. For further milkings of the activity, ex- 
tract the ethereal solution with 2-ml portions of distilled 
water, followed by ion-exchange or solvent-extraction 
purification as above. 

When the uranium is not available as the nitra‘e, or 
when the separation is to be performed on !:rger 
quantities, a cation-exchange separation procedure (2) 
is indicated. 
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' For instance, a column bed of approximately one li Ww 
used by Smit, et al., (2) for the quantitative separation o! h-234 
from about 50 kg of uranium. 
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| years ago few chemists 
cou\d interpret an infrared spectrum and even rarer 
were those equipped to record one. Even for the spec- 
troscopist this spectral region presented difficult ex- 
perimental problems. Today, however, the importance 
of this type of spectroscopy is such that every chemist 
should know its capabilities. Indeed, at the Uni- 
versity of California, every undergraduate chemistry 
major has the opportunity to record and interpret 
infrared spectra in two laboratory courses. 

It is the purpose of this paper to explain why this 
branch of spectroscopy has assumed such a role of 
prestige in chemistry. Applications to chemistry will 
be enumerated and examples will be cited which have 
appeared in recent literature. A number of these 
problems have been selected from research conducted 
in the Berkeley laboratories, but the reader should nct 
let this provincialism obscure the wide utilization of 
this technique. 


What Is Infrared Spectroscopy? 


Spectrcscopy is, of course, the study of the interac- 
tion of light with matter. In absorption spectroscopy, 
light of a known frequency and intensity is passed 
through a sample and the intensity attenuation is 
measured. A record of the attenuation (absorption) 
as a function of frequency or wavelength is called a 
spectrum. The term “infrared” means “beyond the 
red” and identifies the spectral region of wavelengths 
exceeding about 7500 A, a region in which the human 
eye is not sensitive. This region is called, colloquially, 
the “heat” end of the spectrum because these frequen- 
ties, When absorbed, raise the temperature of the ab- 
sorber. Two convenient devices for demonstrating 
this behavior are a thermocouple and a fingertip. The 
wavelengths in the infrared are roughly in the range 
10*-108 For convenience, the units are almost 
ilways expressed in microns (1 » = 10-* mm), so that 
the spectral range of interest to us is 1 to 1004. Even 
hore convenient than wavelength, though, is the fre- 
quency. >, always expressed in units of “reciprocal 
centimeters” or “em.” The frequency in is 
obtaine!| by dividing v, the frequency in cycles per 
second, by ¢, the velocity of light.’ 


cycles per second 
cm per second 


v 
= 
c 


‘Basec upon a talk presented at the 1959 Summer Conference 
ofthe Pa. ifie Southwest Association of Chemistry Teachers, Au- 
17, 1159, Asilomar, California 


Infrared Spectroscopy: a Chemist’s Tool 
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The spectral range in these units is 10,000 to 100 

The energy equivalent of a quantum of light is fixed 
by its frequency through the Planck relationship 


E = hv. By this proportionality, we see that the low 
frequencies of the infrared region can cause only small 
excitations. The energy absorbed is not sufficient to 
break chemical bonds or alter molecular configurations. 
The type of molecular excitation which can occur is 
the initiation of vibrational movements of the atoms to 
and fro about their equilibrium positions. A useful 
and accurate picture of these movements is provided 
by a molecular model assembled from wooden balls 
connected by springs in the appropriate spatial arrange- 
ment. The resonant vibrations of such a “ball and 
spring”’ model are exactly analogous to the movements 
of a molecule which has absorbed a quantum of infrared 
light. The frequencies at which resonances occur in 
the model are analogous to the characteristic frequencies 
eLscrl ed by a molecule, as revealed by its spectrum. 
Figure 1 expresses these ideas schematically. The ball 
ind spring model represents carbon dioxide and the 
sequence of pictures suggests the interaction of the 
molecule with light. In the first sequence, a quantum 
of light of frequency 2349 cm~' is absorbed, exciting a 
characteristic resonant vibrational motion of CO.. In 
this motion the carbon atom moves along the oxygen- 
oxygen line in oppcsition to the movements of the oxy- 
gen atoms. This motion is called the “asymmetric 
stretching mode’—the word “stretching” indicating 
that the bond lengths are periodically changing and 
the word “asymmetric” indicating that one bond be- 
comes longer when the other becomes shorter. Re- 
turning to Figure 1, we see that the second quantum is 
not absorbed because there is no characteristic vibra- 
tional motion of CO, with this frequency. The third 


2 Semanticists argue that » should not be called a “frequency” 
and they prefer an alternate term, ‘‘wave number.”’ In fact, the 
units em~! are commonly called ‘“‘wave numbers.’’ These se- 
manticists are indeed correct, since the units of »y are not those of a 
frequency, cycles persecond. Yet» conveys the information con- 
tained in the frequency (via the constant conversion factor, c) and 
spectroscopists regularly refer to > as ‘“‘the frequency.”’ It would 
be misleading to suggest that the term ‘‘frequency”’ is used only in 
reference to cycles per second. Quite the opposite is true in in- 
frared, visible, and ultraviolet spectroscopy, spectral regions in 
which the units are generally cm~! and the units cycles per second 
are rarely used. 

It might be added that there has been a recent move toward the 
adoption of the name ‘‘Kayser’’ for “‘cem~!.”” This unit has the 
disadvantage of replacing a self-explanatory unit, em~!, by a 
man’s name. The term ‘Kayser’ is now virtually out of use in 
United States journals of spectroscopy. 
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quantum is again absorbed but this time exciting a 
different resonant vibrational motion. This motion 
is called a “bending mode” for obvious reasons and its 
frequency is 667 

The two vibrations of CO, pictured in Figure 1 are 
called fundamental modes. A non-linear molecule made 
up of N atoms has 3N-6 such fundamental modes. 
(A linear molecule has 3N-5). Thus we find that small 
molecules, like CO, and CH,, have relatively simple 
spectra whereas complicated molecules, like acetyl- 
salicylic acid (aspirin) and ascorbic acid (vitamin C), 
have complex infrared spectra. Nevertheless we shall 
see that the spectra of all of these molecules are of 
value to the chemist. In anticipation of the more de- 
tailed discussion to follow, a consideration of the “ball 
and spring’ model reveals why infrared spectroscopy is 
such a fruitful tool in the hands of a chemist. What 
fixes the resonant frequencies of the ‘ball and spring” 
model? The masses of the balls, the strengths of the 
springs, and their geometrical arrangement, of course. 
Extrapolating to the molecular scale, then, 2t is the masses 
of the atoms, the strengths of the chemical bonds, and the 
molecular architecture which determine the infrared fre- 
quencies absorbed by a molecule. The chemist knows 
the masses of the atoms and he cares a great deal about 
learning the strengths of chemical bonds and the spatial 
arrangement of the atoms. Clearly the vibrational 
spectrum warrants further consideration. 
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Figure 1. A schematic view of the excitation of vibrations of carbon 
dioxide by infrared light. 


What Substances Absorb Infrared Light? 


’ The ‘discussion just given suggests that many sub- 
stances should absorb somewhere in the infrared. In- 
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deed this is true—almost anything with chemical bons 
absorbs infrared light. In fact the only molecules th it 
do not absorb are those like O. and N» which, by reas: .n 
of molecular symmetry, do not possess a dipole mome it 
in any degree of vibrational excitation. To put it 
crudely, there is no dipole moment change associat d 
with vibrational excitation, hence no electrical ‘“‘hand] »” 
for the light to grab hold of. But all unsymmetrical 
diatomic and all larger molecules do have such a “‘h: n- 
dle’ and do absorb infrared light. 

As a corollary, we see that it will be difficult to fd 
substances which do not absorb anywhere in the int :a- 
red region. The only materials which are transpar:nt 
in quite thick layers are ionic salts. These solids do 
not possess chemical bonds of the usual type and ¢ n- 
sequently their vibrational absorptions are in a different 
spectral region. This is fortunate for the spect: os- 
copist who needs transparent window and prism na- 
terials (glass is opaque in the infrared!). Conven- 
tional infrared spectroscopy is based on the use of 
prisms made of NaCl, KBr, Cak., LiF, CsBr, and 
CsI. 


How Are Infrared Spectra Recorded? 


To record an infrared spectrum, the chemist must 
have a_ spectrometer. Basically any spectrometer 
consists of a light source, a dispersing element (to 
separate frequencies), a detector, and focusing optics. 
These elements are shown in a schematic way in Figure 
2. In this simple spectrometer, light from the source, 
S, is focused by mirror M; onto the jaws of a narrow 
slit, S;. This slit may be as narrow as 0.01 mm or as 
wide as 1 mm, depending upon the optical system and 
its resolving power. The light which passes through S; 
is focused into parallel light by mirror M, prior to 
passage through the prism, P. The prism is usually a 
large, beautifully polished, single crystal of sodium 


4 


Figure 2. A schematic optical path of an infrared spectrometer 


chloride. This material has excellent optical projerties 
(dispersion and transparency) in the spectral regiol 
which interests the chemist. Now as the infrare | light 
leaves the prism, each frequency is refracted thr ugh 
unique angle so that mirror M; focuses only a ) arrow 
range of frequencies onto the second slit, S,. This 
selected frequency (now almost monochromatic light 
is focused by M, onto the detector, D. To can 
spectral region, M; can be rotated slowly, so as‘ > alter 
continuously the frequency which falls on the ~ it, 5: 
The detector response as a function of angle of 1 ‘ation 
of M; furnishes a spectrum. Calibration per uiits 4 
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couversion of the angle of rotation to a frequency 
scile. 

‘f, now, an absorbing sample is inserted somewhere 
in the optical path, say at X, the detector response will 
be modified in accordance with the absorption of the 
sainple. A comparison of detector response with and 
wi hout the sample as a function of the M; mirror angle 
gives the desired information, that is, the infrared 
fre uencies absorbed by the sample. 

‘hough it pays to understand the operation of this 
im»ortant laboratory tool, it is fortunate that each 
res-arch worker does not have to assemble his own in- 
str:ment. The revolutionary increase in the use of 
thi. method of study has been possible because of the 
avi lability at moderate cost of excellent commercial 
spe-trometers. Easily operated and extremely useful 
ins: ‘uments can be purchased for a few thousand dollars 
and the most versatile research instruments are priced 
in the range $10,000 to $20,000. 

Most of these commercial instruments use salt prisms, 
though for the highest resolving power gratings are 
employed. The light source can be a piece of car- 
borundum, ceramic, or tungsten ribbon heated by an 
electric current to a temperature in the range 1000— 
2000°C. The detector is usually a thermocouple 
though there are photoconductive and pneumatic 
devices which give greater detection sensitivities in 
return for a few experimental headaches. The fo- 
cusing optics are always mirrors (front surface) since 
glass lenses are opaque and salt lenses are difficult to 
grind. All of the commercial models include recording 
devices which provide an inked record of the light trans- 
mitted by any sample placed in the optical path over 
the spectral region which can be scanned by the in- 
strument. The usual spectral scan requires about 15 
to 30 min. 

Solids, liquids, and gases are all readily studied—a 
l0-em path length of gas at 10 to 100 mm pressure 
usually gives a reasonable spectrum. In the condensed 
phases, sample thickness usually must be less than 0.1 
mm. Solutions are convenient but, of course, the 
solvent must be selected with attention to its own infra- 
red spectrum. The two most commonly used solvents 
are CCl, and CS., selected because of their relative 
transparency. Unfortunately water absorbs heavily 
through much of the infrared region and only extremely 
narrow “windows” are available for spectral studies. 


What Are the Chemical Applications of Infrared 
Spectroscopy? 


Infrared spectroscopy has such wide use in chemistry 
that it is difficult to list comprehensively the types of 
applications. There are, however, six uses which are 
of particular importance. 


Qualitative and Quantitative Analysis 


Eacii molecule has its own characteristic set of 
absorp ion frequencies—as distinctive as a fingerprint. 
the po-sibilities for qualitative detection of the presence 
ofa given molecular species in a sample are obvious. 
In addi:ion, the amount of the light absorbed by a sam- 
ple is 2 quantitative index of the number of molecules 
ibsorbing. Thus, an infrared spectrum has the capa- 
bility 0: answering both of the questions “What is in 
the sample?” and “How much is in the sample?” 


The limits of applicability as a qualitative analytical 
tool are mainly fixed by the complexity of the sample. 
The more molecular types present, the more difficult it 


is to unravel the spectrum. In our fingerprint analogy, 
we can picture the difficulty of discerning a particular 
print in a pattern of several partially overlaid finger- 
prints. The same problem can be a limitation in 
quantitative use, superimposed on the ever-present 
accuracy limit fixed by the photometry. In general, it 
is reasonably easy to make quantitative determinations 
on simple mixtures to an accuracy of 5 to 10%. With 
extreme care (and experience) it is possible to achieve 
accuracies in the range 0.5 to 1%. 

Figure 3 presents an impressive example of the 
“fingerprint”’ aspect of the vibrational absorptions. 
These are the spectra of the three trimethylbenzenes. 
Since the boiling points of these compounds are close 
together (data shown on Fig. 3) and the chemistries 
are practically identical, normal analytical methods are 
relatively impotent. Yet there is not the slightest 
difficulty in differentiating the three compounds by 
infrared spectra or in analyzing mixtures of them. 
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Figure 3. Infrared spectra of the trimethylbenzenes: the “finger- 
print” spectral region. 


Figure 4 shows a more dramatic comparison. These 
are the spectra of two steroid hydrocarbons, as presented 
by Jones and Sandorfy (/). The two hydrocarbons, 
cholestane and coprostane, are diastereoisomers, differ- 
ing only in the spatial configuration about the juncture 
of the A and B rings, as shown in Figure 5. This con- 
formational difference has profound effect in the infrared 
spectra, making identification of the pure substances a 
simple matter. 

The ability to distinguish such similar molecules gives 
the user of this technique great analytical power. 
Of course the method depends upon accessibility of 
reference spectra of the pure compounds. This need 
has been answered by vast compilations of spectra. 
The American Petroleum Institute has assembled over 
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Figure 4. Infrared spectra of two steroids. (From Jones, R. N., and 


Sandorfy, C., "Technique of Organic Chemistry,” vol. IX, Chemical Ap- 
plications of Spectroscopy, Interscience Publishers, Inc., copyright 1956.) 


2000 spectra of pure hydrocarbons (2). R. N. Jones 
and co-workers have presented spectra of over 300 
steroids (3). Cannon and Sutherland have placed in 
the literature infrared spectra of 104 aromatics, in- 
cluding many carcinogenic compounds (4). Other 
extensive and “open-ended” compilations are growing 
continually (5, 6). The analytical use of infrared 
spectroscopy in a practical, albeit exciting, application is 
demonstrated by a recent research publication of Brown 
and Pimentel (7). These workers decomposed nitrc-- 
methane, CH;NObz, in a solid sample at low tempera- 
ture by photolysis with ultraviolet light. The experi- 
mental conditions are sufficiently unusual that it was 
difficult to anticipate what products would be obtained. 
From a series of infrared spectra, however, it was possi- 
ble to identify eight different products: methy] nitrite, 
formaldehyde, carbon monoxide, carbon dioxide, cyanic 
acid, nitrous oxide, nitric oxide, and water, not one of 
which had been expected. Neither of the two expected 
products, ethane and nitrogen dioxide, was formed. 
Not only were the eight products identified, but also 
the relative amounts could be deduced, providing a 
basis for a detailed scheme of the sequence of events 
which caused the formation of this complex mixture. 
All of this information was obtained from samples 
containing only a few micromoles of each product. 


CH; 


CHOLESTANE 


COPROSTANE 


Figure 5. The spatial conformations of the steroids cholestane and 
coprostane. 
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Consideration of the chemistry of each of these produc: s 
suggests the staggering analytical problem that woul | 
have been posed if conventional chemical! methods we: » 
used. 


Diagnosis of Functional Groups 


Many chemically important functional groups have 
characteristic infrared absorptions. This makes the 
infrared spectrum a useful tool in the study of a mo'»- 
cule of unknown structure. After a conventional e e- 
mental analysis has indicated which atoms are prese) t, 
the infrared absorptions may show how they are bond..d 
together. 

Some examples are presented in Tables 1 and 2. 
Table 1 shows the absorption regions characteristic of 
O—H, N—H, C—H, and S—H groups. Clearly cue 
can distinguish the types of atoms to which hydroge:. is 
attached. In the case of carbon-hydrogen linkages. it 
is even possible to differentiate acetylenes, olefins, 2nd 


Characteristic Absorptions of Some Hydrogen 
Linkages 


Table 1. 


Frequency range in 
which absorption 
occurs (em!) 


3650-3590 

3500-3300 

3300-3250 (acetylenes) 
3040-3010 (olefins ) 
2960-2850 (paraffins) 
2600-2500 


Functional 
group 
O—H 
N—H 
C—H 


S—H 


Table 2. Characteristic Absorptions of Some Carbon 
Linkages 


Frequency range 
in which absorption 
occurs (cm~!) 


2260-2215 
2260-2100 
1825-1650 
1680-1620 
1270-1060 
1400-1000 
800-600 
600-500 


Functional 


paraffins. Table 2 shows the characteristic ranges for 
some carbon linkages. These tables present the resy 
side of the picture since a more complete listing would 
reveal overlaps which detract from the individuality. 
Nevertheless the capability of the method is gre:t, 
particularly with the aid of Bellamy’s systematic 
collection of characteristic spectral features (8). 
The absorption of the stretching motion of the C=0 
functional group has probably received more study 
than any other infrared feature. Extensive tables oi 
carbony] frequencies permit segregation of the func: ion! 
groups which contain C—O and even identification «! 
the molecular environment of the group. Be lamy 
brings much of this together in his book (8) and [able 
3 shows the potentialities by reference to spectral ' anges 
of some ketonic absorptions. References to the o: gine! 
literature and to other compilations are liberally give! 
by Bellamy. 
An historic example of the use of infrared spe ‘ra ! 
diagnosis of functional groups concerns the eluci:atio! 
of the structure of penicillin. The infrared stu ies 
Rasmussen and Brattain (9) significantly acce »rated 
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the clarification of the structure of this important anti- 
biotic. These workers, in a pioneering application of 
spectroscopy to complex molecules, were able to elim- 
invite two incorrect, but at the time highly favored, 
structures, one a tricyclic structure and the other con- 
taining the oxazolone group. The latter structure, 
for example, was contra-indicated by the absence of 
th characteristic absorptions of the oxazolone group 
1820 (5.50 uw) and ~1670 (~6.0 x). 
Th» presence of the monosubstituted amide linkage in 
th: correct structure, shown in Figure 6, was deduced 
fron the presence of an intense absorption near 1515 
cm ! (6.64). More crucial, however, was the proposal 
of ‘he 6-lactam functional group. This idea was based 
on the interpretation of the absorption of penicillin at 
1780 em~! (5.62 w) as the characteristic absorption of 
(1739 5.75 yw) shifted by fusion to the 
thi:zolidine ring. Synthesis of suitable fused thiazol- 
idiie-6-lactam model compounds and examination of 
their spectra confirmed the last interpretation. 

The work of Brown and Pimentel, already referred to 
(7), gives a more recent example. After the identifica- 
tion of the eight familiar substances listed, there re- 
mained distinct absorptions of another species of un- 
known structure. The sample was too small for any 
type of chemical analysis and this new material was 
identified by a diagnosis of the functional groups indi- 
cated by the frequencies recorded. The molecule 
nitroxyl, HNO, was thus detected for the first time— 
identified by the presence of absorptions characteristic 
of the N—H group and the N=O group. 


Quantitative Determination of Molecular Structure 


There are two ways in which infrared data yield 
detailed information about molecular structures (i.e., 
about bond lengths, bond angles, and molecular sym- 
metry). If the spectrum of a pure substance in the 
gasecus state can be recorded, fine structure superim- 
pcsed on the vibrational absorptions can be studied. 
This fine structure (caused by molecular rotation) can 
be resolved readily for the smaller molecules. It has 
furnished information about the moments of inertia, 
hence the structures, of many simple molecules. 
Even for the larger molecules, however, there is a possi- 
bility of determining the amount of molecular sym- 
metry by contrasting the infrared spectrum to spectral 
data of another type, Raman scattering data. 

Aresearch problem in which both of these approaches 
were useful is the study of the structure of pentaborane, 
BSH, by Hrostowski and Pimentel (10). At the time 
this study was initiated, the structure of this unusual 
compound was not known. Coupling the Raman and 
infrared spectral data showed that the molecule pos- 
vesses high symmetry. The contours of some of the 
bands led to estimates of the molecular moments of 
inertin. These and other facets of the spectra all were 


Table 3. The C=O Stretching Mode of Ketones (8) 


‘Xetone Frequency 
type range (em~!) 

a-ha ogen —CBr—CO 1745-1725 
Saturated open- 

ehiin —CH:.—CO—CH.— 1725-1705 

—Ph—CO— 1700-1680 

a-8 \.nsaturated —CH=—CH—Co— 1685-1665 

—Ph—CO—Ph— 1670-1660 


¢ 
on 
CH3 
substituted thiazolidine 
amide ring 
group 


Figure 6. The structure of penicillin-G. 


interpreted in terms of a four-sided pyramidal boron 
skeleton, the same structure deduced by other workers 
using X-ray and electron diffraction methods. 

Nitrous acid provides another interesting case. 
Jones, Badger, and Moore (1/1) examined the infrared 
spectrum of the gaseous material as shown in part in 
Figure 7. The fine structure, identified in the figure 
by the regularly spaced lines, permitted estimates of 
the molecular moments of inertia. This study provides 
today the best available information concerning the 
structure of this molecule, shown in Figure 8. These 
workers verified the existence of cis- and trans- forms, 
they deduced the atomic arrangement, and they esti- 
mated the bond angles and bond lengths of each form. 
It has not yet been possible to measure these quantities 
by any other method of structure determination. 


Examination of Chemical Bonding 


Tables 1 and 2 have already revealed the sensitivity 
of the infrared spectrum of a molecule to the exact 
nature of its chemical bonding. The different absorp- 
tion frequencies of acetylenic, olefinic, and paraffinic 
C—H bonds reflect changes in the chemical bond be- 
tween carbon and hydrogen as a result of the molecular 
environment. In Table 2, the higher frequency shown 
for C=O compared to C—O bonds is caused by the 
greater strength of the double bond. The same differ- 
ence is shown for the carbon-carbon triple bond com- 
pared to the carbon-carbon double bond. 

The information concerning chemical bond strength 
can be extracted both through empirical correlations 
and through detailed mathematical analysis of the 
spectrum. The latter approach is called “normal 
coordinate analysis’ and it yields, finally, numerical 


% TRANSMISSION 


3200 3400 3600 
V 
Figure 7. Rotational fine structure in the infrared spectrum of gaseous 
nitrous 7 on regularly spaced lines identify features caused by 
rotation 
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Figure 8. The structures of cis- and trans-nitrous acid. 


values for the “force constants” which restrain the 
molecule in its equilibrium configuration. These 
force constants based on a simple Hooke’s Law approx- 
imation, correlate with chemically important properties, 
such as bond lengths and bond dissociation energy. 

We can return once again to the study of the photoly- 
sis of nitromethane (7) for an example. Having de- 
tected for the first time the nitroxyl molecule, Brown 
and Pimentel examined the nature of its chemical 
bonds. Calculation of force constants permitted 
characterization of the bond orders in the molecule. 
Correlation of force constants and bond lengths of 
more well-understood molecules, as shown in Figure 9, 
proved that the nitrogen and oxygen atoms are linked 
by a double, not a single bond. This eliminates the 
possible structure H—O—N, in favor of H—N=0O. 

Correlations of force constants with bond lengths 
such as that presented in Figure 9 have long been recog- 
nized for diatomic molecules. Recent extensions of 
such correlations (vibrational frequencies or force 
constants correlated with bond lengths) to bonds in 
polyatomic molecules include N—N bonds (12), C—N 
bonds (12), and C—O bonds (/3, 14, 14). 

Chemical effects, too, have been correlated with fre- 
quency shifts. Bellamy (8) summarizes attempts to 
find evidence of inductive effects, mesomerism, con- 
jugation, and dipolar field effects in vibrational fre- 
quencies. 


Calculation of Thermodynamic Properties 


Chemical equilibrium is expressed quantitatively in 
terms of thermodynamic functions: energy, enthalpy, 
free energy, and entropy. The temperature depend- 
encies of these functions are influenced by vibrational 
degrees of freedom. Hence a complete understanding 
of the vibrational spectra of molecules is essential to 
the prediction of the shift of equilibrium caused by a 
temperature change. 

Once the characteristic vibrational frequencies of a 
molecule are determined, then the methods of statisti- 


656 / Journal of Chemical Education 


cal mechanics permit calculation of its thermodynam c 
properties to temperature ranges far beyond the limi s 
of experimental measurements. It is appropriate ‘o 
cite examples from the research of Pitzer and his c- 
workers. Their extensive calculations of the contii- 
butions of vibrational degrees of freedom to the the r- 
modynamic properties of hydrocarbons are incorp )- 
rated in the American Petroleum Institute Tab!>s 
(16). Pitzer’s work extends inclusively from etha ie 
(17) and branched paraffins (18) through cyclohexa ie 
(19) to the substituted naphthalenes (20). 

The calculation of thermodynamic properties is fi e- 
quently preceded by formidable problems of spect: o- 
scopic anaylsis. This statement inevitably brings to 
the writer’s mind his investigation, with McClellan, of 
the infrared spectrum of naphthalene for the purpose 
of determining its thermodynamic properties (2/). 
The reference cited (21) concluded two years of re- 
search and a series of articles on more detailed aspects 
of the problem, made necessary by the complexity of 
the vibrational spectrum of this large molecule. With 
18 atoms, naphthalene has 48 distinct vibrational fre- 
quencies, all of which had to be estimated reliably! 
With a complete vibrational assignment, McClellan 
and Pimentel calculated the temperature dependencies 
of the naphthalene heat capacity, enthalpy, free energy, 
and entropy from 300 to 1500°K. 


Study of Weak Chemical Interactions; The Hydrogen Bond 


There are some important, though weak, chemical 
interactions which influence the infrared spectrum. 
The prime example is the hydrogen bond, an interaction 
in which a hydrogen atom already bonded strongly to 
one atom bonds weakly to a second atom. This type of 
bond is much weaker than a normal covalent bond, 
yet it affects noticeably many physical and chemical 
properties. Dramatic examples are provided by the 
unique properties of water (e.g., its high melting and 
boiling points) and by the structures of proteins. 
Proteins have characteristic helical configurations 
whose stabilities depend specifically upon hydrogen 
bonding. 

In view of the importance of hydrogen bonding, it is 
fortunate that this interaction causes significant and 
easily detectable disturbances of the infrared spectrum. 
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Figure 9. Force constant versus bond length for N—O bonds (7) 


CIs 
1.468 
ea 
0 N hy 
; 
di 
0 
is 
L208 i 
118 
105° 146A in 
i 
H 
5) 4 
is, 
re 
ci 
= ae cis 
i 
4 
bil 
N20 2 
H 
o HONO Su 
hs 
i 


um ¢ 
mi s 
10 
nti i- 
he 
Tp )- 
tb! as 
ha ie 
Kae 


fie- 
ct! o- 
rs to 
n, of 
pose 
(21). 
re- 
y of 
With 
fre- 
ubly! 
ellan 
ncies 
orgy; 


id 


nical 
rum. 
etion 
ly to 
pe of 
ond, 
nical 
the 
and 
eins. 
tions 
ogen 


it is 
and 
rum. 


In fact, the spectral changes which accompany hydro- 
ge: bond formation are so readily observed and so 
un que in character that the infrared method is the 
ea iest and probably most used method for studying 
hy lrogen bonding. The characteristic stretching 
vi ration of a hydrogen atom involved in a hydrogen 
bod is found at lower frequency, with much greater 
ab-orption coefficient, and with unusual band width. 
Th: magnitudes of the changes are shown in Figure 10 
for methanol. When it is dissolved in CCl at high 
di] tion, no hydrogen bonds are formed. The spectrum 
under these conditions is the uppermost one in the 
fig:re. The rather narrow absorption near 3650 cm 
is caused by the O—H stretching motion. In the pure 
liquid and in the solid phase this absorption is altered 
drastically, revealing the extensive hydrogen bonding. 
The potentialities as a diagnostic tool are obvious. 
There are particularly important applications in the 
infrared detection of intramolecular hydrogen bonding. 
When a molecule possesses both an acidic functional 
group (such as an O—H group) and a basic group, 
there is a possibility that a hydrogen bond will form 
within the molecule, provided the spatial arrangement 
is suitable. The presence or absence of such bonding 
is, then, a basis for determining the spatial relations 
among functional groups. To see the sensitivity of the 
method, consider the systematic work of Kuhn (22) 
with the cyclohexane diols. Some of the data collected 
by Kuhn are presented in Table 4. The last column 


Table 4. O—H Stretching Frequencies (cm~') of Diols 


(hy- 
drogen 
Compound p. (free) bonded) AD, 
trans-1,3-cyclohexanediol 3620 
cis-1,2-cyelohexanedicl 3626 3587 +33 
trans-1,2-cyclohexanediol 3634 3602 +18 
cis-1,3-eyclohexanediol 3619 3544 +76 


shows that the various conformations are readily 
distinguished through accurate frequency measure- 
ments. This conformational criterion has proven to 
be of great value in studies of more complex cyclic and 
polycyclic compounds. 

The most convincing testimonial to the value of the 
infrared study of hydrogen bonding is the immense 
volume of literature which has accumulated. The 
applications are discussed at length (and an extensive 
bibliography is given) by Pimentel and McClellan 
(23). There are cited there correlations of vibrational 
freyiency shifts with a variety of chemically interesting 
properties: heat of hydrogen bond formation, heat of 
solu'ion, hydrogen bond length, base strength, and 
He: Law constants. 


Summary 


I summary, we have examined six types of ap- 
plic::ions of infrared spectroscopy to problems of great 
intest to the chemist. 

T ese uses span such a broad area of chemistry that 
we : e left without wonder that infrared spectroscopy 
has \ccome an everyday lab-bench tool. Recognizing 
the ::portance of the technique, we must be sure that 
It teives due emphasis in the undergraduate cur- 
reulim, Every chemist should know the potentialities 
of inirared spectral study and every research chemist 


CH,OH in CC 25°C 
very dilute 


be pure liquid 

+ + + + 

CH,OH 


4 4 4 + 


CH;0H \ fee 
crystal 120° K 
3600 3400 3200 
cmt 
Figure 10. Infrared spectra of thanol in cond d ph the 
spectral region of the O—H stretching motion (23). 


should consider its possible use in the solution of his 
own chemical problems (24). 
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Report of the New England Association of Che 


Official Business 


Meetings 


Five one-day meetings and a six-day summer conference were 
held during the year 1959-1960, under the guidance of President 
Carl P. Swinnerton of the Pomfret School, Pomfret, Conn., and 
supervised by the Division Chairmen. 


302nd Meeting: Northern Division, October 10, 1959, at 
Gorham State Teachers College, Gorham, Maine, with 
Maurice M. Whitten of the College as Chairman. 

3038rd Meeting: Central Division, December 5, 1959, at the 
Massachusetts Institute of Technology, Cambridge, with 
Richard M. Whitney of the Roxbury Latin School, Rox- 
bury, Mass., as Chairman. 

304th Meeting: Southern Division, February 13, 1960, at 
Providence College, Providence, R. I., with Russell Mein- 
hold of the Rhode Island College of Education, Providence, 
as Chairman. 

305th Meeting: Western Division, April 9, 1960, at the Deer- 
field Academy, Deerfield, Mass., with Norman W. Lafayette 
of Hamden High School, Hamden, Conn., as Chairman. 

306th Meeting (Annual Meeting): Central Division, May 14, 
1960, at the College of the Holy Cross, Worcester, Mass., 
with Richard M. Whitney again as Chairman. ~ 


The T'wenty-second Summer Conference was held August 22-27, 
1960, at the University of Maine, Orono, with Irwin B. Douglass 
of the University as Host. The Co-chairmen were: Program: 
Roy J. Gritter of the University of Connecticut; Arrangements: 
Christie J. Drago, Exeter High School, Exeter, N. H. Mr. and 
Mrs. Guy F. Burrill of Keene High School, Keene, N. H. served 
together as Registrar-Treasurer. Maurice Bernier of Farmington 
High School, Farmington, N. H., was Conference Secretary. 

Six registrants were present who have attended all 22 of the 
Summer Conferences: 


Mr. and Mrs. Grover C. Greenwood (retired), Bridgeport, 
- Conn. 

Mr. Alfred R. Lincoln, Hamden College of Pharmacy, Willi- 
mansett, Mass. 

Miss Evelyn L. Murdock, Stonington High School, Stonington, 
Conn. 

Miss Elsie S. Scott, Northfield School for Girls, Northfield, 
Mass. 

Mr. John R. Suydam (retired) Boston, Mass, 


Appointments and Elections 


The Officers elected by the membership for the fiscal yer, 
1960-1961, have already been published in the Report: — Tits 
JOURNAL, 37, 378 (1960). The Nominating Committee serving for 
the year is Francis Lamoureux, Technical High School, Spring- 
field, Mass., Chairman; Evelyn L. Murdock, Stonington High 
School, Stonington, Conn.; and Russell Meinhold, Rhode Isl::nd 
College of Education, Providence. 

Marco H. Scheer, Nashua High School, Nashua, N. H., was 
elected an Honorary Member. Mrs. 8. Walter Hoyt, Belmont, 
Mass., was elected Complimentary Member. 

Appointments for the year include: 


Editor of the Report: Robert D. Eddy, Tufts University, Med- 

ford, Mass. 

Editor of the News-Letter: Howard I. Wagner, State Director 

of Science Education, Concord, N. H. 

Assistant Editor of the News-Letter: Angela M. Trovato, Bran- 

ford High School, Branford, Conn. 

Publicity Agent: Everett F. Learnard, Norwood High School, 

Norwood, Mass. 
Auditor (to complete the unexpired term of S. Walter Hoyt): 
Laurence S. Foster, Watertown Arsenal, Watertown, Mass. 
Activities 

At the close of the Summer Conference the membership had in- 
creased to an all-time high of 897. As the size of the Association 
has increased the routine secretarial work has become time-con- 
suming, so the duties of the Secretary have been split into two 
categories, those of a Recording Secretary and of a Financial Sec- 
retary. The Constitution and By-Laws have been amended to 
make these changes legally possible. At the same time, proce- 
dure in the Treasurer’s office has been modified to eliminate du- 
plication of work. 

A new class of membership, that of Emeritus Member, has been 
adopted. Upon retirement from active teaching, a member of 
long standing may apply for Emeritus Membership. This will 
allow him to remain on the mailing list and keep in touch with the 
activities of the Association and its members without expense. 

Financial statements show that the Twenty-first Summer Con- 
ference, 1959, operated with a deficit of $6.72. The regular treas- 
ury at the end of the year showed a balance of $1629.62. ‘This is 
an increase of $297.01 over the previous year. This favoralle re- 
port is the direct result of the recent increase in dues from $4.50 


(Young’s Photo Service, Frewer, 


Twenty-second Summer Conference. 
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to $5.00 per year. -The large number of new members enrolled 
during the year helped, for without the extra income from these 
two sources the year’s activities would have been carried out at 
a loss. 

The relationships between the Report and the JouRNAL OF 
CuruicaL Epucation and between the Report and the News- 
Lett: have been modified during the year so that the amount of 
Offial Business in the Report can be drastically reduced. De- 
taile | reports of meetings will now appear only in the News-Letter, 
whi! these pages will be used primarily for the publication of pa- 
pers with subject-matter interest. 

Tie Association records show with sorrow the death on July 27, 
1960. of its faithful member and Auditor, S. Walter Hoyt of 
Beln ont, Mass. Walter joined the Association on November 10, 
1906 and was elected to Honorary Membership in 1926. In his 
morc than 50 years of active service he had held nearly all the im- 
port: nt offices. With Mrs. Hoyt, he had attended all of the 21 


summer conferences held up to the time of his death. However, 
more than the long continuity of his service, it was the en- 
thusiasm, the wisdom, and the high quality of that service that 
has had the greatest effect on the Association. 


Looking Ahead 


The Twenty-third Summer Conference will be held at the Uni- 
versity of Vermont, Burlington, August 21-26, 1960. Our Host 
will be Donald C. Gregg of the University. The Co-chairman in 
charge of Arrangements will be Richard L. Saville of the Staples 
High School, Westport, Conn. The Co-chairman, Program, will 
be Jay A. Young of King’s College, Wilkes-Barre, Pa. ° 


Rosert D. Eppy 


Editor, Report of the NEACT 
Turts UNIVERSITY 


MeEprForD, MassacHUSETYs 
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REPORT OF THE TREASURER 
SEPTEMBER 1, 1960 


DIVISION ACCOUNT 


Receipts: 


Balance, September 1, 1959... . .. $1006.23 
Subscriptions to JOURNAL ....... ned 48.00 
Purchase of abstracts............ coh 2.00 
Proceeds from U. 8. Treas. Bills. . 7000 .00 
From River Edge Savings........ ... 49.20 
Expenditures: 
17.92 
Committee expenses................. 264.80 
Chemical Education Publishing Co. 
48.00 
American Chemical Society (abstracts) 2.00 
Irregular checks... .... 4.00 
Office supplies ....... 121.33 
226.75 
235.12 


Balance, U. S. Treasury note, 11/27/59 49.20 
lnvestment, 7 shares of ACS Cash and 


7000 .00 

Total expenses.......... 9267 .15 

Balance, September 1, 1960............... .. $ 1824.28 
Assets: 


lalanee. according to checkbook, Sep- 
tember 1, 1960, Merrimack Valley Na- 
tional Bank, Andover, Massachusetts. . . . $ 1824.28 
Other assets include four (4) U. S. Sav- 
ings Bonds, Series J, Nos. C160832- 
5(maturity value $100 each on May 
1, 1967) deposited with R. V. Melle- 
font, treasurer, American Chemical 
Societ 


OURNAL ACCOUNT 
Receipts: 
bulanee, September 1, 1959 


Interest on U. S. bonds. . . 


Five (5) shares, ACS Cash and Invest- 


Seven (7) shares, ACS Cash and Invest- 


Chemical Society 


358 . 30 
233.65 


U. 8. note interest.............. ag 95.00 
U.S. bond—U. S. note transfer...... 48.80 
Chemical Education Publishing Co. . . . 


4442.83 


$10,695.47 


Expenditures: 
Balance, purchase of U. S. notes... ... $ 49.20 
Balance, purchase of 7 shares in ACS 


Cash and Investment Pool. . . 685.46 
Total expenses 734. 66 


Balance, September 1, 1960..... ae. $ 9960.81 


Assets: 
Account No. 2894, River Edve Savings 


and Loan Association, River Edge, 


Four (4) U. 8S. Savings Bonds, Series G, 


$1000 each. Nos. M: 7280064G, 
7280066G, 7280067G, 7279936G, (de- 
posited with R. V. Mellefont, as 


above). Maturing 12/1/61 4000 .00 


Three (3) U. S. Savings Bonds, Series G, 


$1000 each. Nos. M: 7437661 G, 
7438009G, 7438010G (deposited with 
R. V. Mellefont as above). Maturing 


Eight (8) U.S. Savings Bonds, Series K, 


$1000 each. Nos. M: 399072K to M: 
399079K, (deposited with R. V. Melle- 


font as above). Maturing 7/1/67. 8000 .00 


Four (4) U. S. Treasury Notes, $1000 


each. Nos. 45920 to 45923 (de- 
posited with R. V. Mellefont cs 
above). Maturing 5/15/64. . 4000 00 
ment Pool, purchased 1/2/59, cost 
$5344.10 (deposited with R. V. Melle- 


font, as above) 5344.10 


ment Pool, purchased 1/2/60, cost 
$7685.46 (deposited with R. V. Melle- 


Cash credit in ACS Cash and Invest- 


ment Pool as of 7/31/60 
Total assets... .. 


$42,352.37 


Evsert C. WEavEr, Treasurer 
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BOOK REVIEWS 


The Foundations of Chemical 
Kinetics 


Sidney W. Benson, University of South- 
ern California, Los Angeles. McGraw- 
Hill Book Co., Inc., New York, 1960. 
xvii + 703 pp. Figs. and tables. 16 
X 23.5em. $13.50 


This is really two books—a textbook 
on chemical kinetics and a treatise on the 
mechanisms of gas phase reactions—both 
of which will be found to be very useful. 
In his preface, Dr. Benson states that 
“The present volume is an effort, in part, 
to present to the student at the senior 
or graduate level a broad survey of what 
the field of kinetics has become and ac- 
quaint him with the basic models and 
language in current use.’’ 

The book is divided into four parts: 
I. The phenomenological description of 
chemical rate processes, II. Statistical 
methods for treating systems of large 
numbers of particles at or near equilib- 
rium, III. The kinetics of homogeneous 
reaction in gases, and IV. Reactions in 
condensed phases. Part I contains basic 
material that would be covered in most 
courses on kinetics. Part II deals with 
distribution functions, the kinetic theory 
of gases, transport properties of gases, 
and an introduction to statistical me- 
chanics in a way that would be very help- 
ful to students. Part III is a very com- 
plete description of the kinetics of 
homogenous reaction in gases with many 
references to recent work and critical 
discussions of theories and conclusions. 
In discussing gas-phase reactions, Dr. 


——Reviewed in This Issue. 


Benson has emphasized mechanisms be- 
cause he feels that “lack of adequate con- 
sideration of mechanism was one of the 
principal reasons for a stalemate to the- 
oretical progress in kinetics from the year 
1929 until shortly after World War IT.” 
Many of the discussions in this part of the 
book go into greater detail than would be 
practical in most courses in chemical 
kinetics, but will be welcomed by serious 
students in this field. In Part IV, reac- 
tions in condensed phases are introduced 
in a theoretical way by considering a 
liquid of hard sphere molecules with an 
attractive potential well. However, this 
approach does not seem very practical for 
discussing most solution reactions. 

The final chapter is on heterogeneous 
reactions. A section on enzyme-catalyzed 
reactions is included here; however, it 
would seem better to the reviewer to 
consider reactions catalyzed by soluble 
enzymes as homogeneous reactions. The 
book closes with a useful appendix and 
53 problems. 

Although the book is quite complete on 
the topics discussed, there are a number of 
topics which are not treated; these in- 
clude the principle of detailed balancing, 
exchange reactions, fast reaction tech- 
niques, and molecular beams. 


R. A. ALBERTY 
University of Wisconsin 
Madison 


Chemical Magic 


Leonard A. Ford, State College, Man- 
kato, Minnesota. T. S. Denison & 


Leonard A. Ford, Chemical Magic 


His Life and Work 


Practical Applications 


Properties of Thin Films 


Sidney W. Benson, The Foundations of Chemical Kinetics 


Charles Coulston Gillispie, The Edge of Objectivity 
A. F. Kamp, J. W. M. Riviére and W. Verhoeven, Editors, Albert Jan Kluyver, 


John Read, A Direct Entry to Organic Chemistry 

Robert M. Garrels, Mineral Equilibria at Low Temperature and Pressure 

Roland M. Whittaker, General Chemistry 

Ulick R. Evans, The Corrosion and Oxidation of Metals: Scientific Principles and 


J. Lewis and R. G. Wilkins, Editors, Modern Coordination Chemistry 

Donald J. Hanahan, Lipide Chemistry 

Karol J. Mysels, Kozo Shinoda, and Stanley Frankel, Soap Films 

C. A. Neugebauer, J. B. Newkirk, and D. A. Vermilyea, Editors, Structure and 


J. 0O’M. Brockris, J. L. White, and J. D. Mackenzie, Editors, Physico-Chemical 
Measurements at High Temperatures 

Henri Mauras, Tables pour le Calcul Direct des Constantes D’Equilibre des 
Systemes Chimi que aux Hautes Temperatures 

Roland Wilbur Brown, Composition of Scientifie Words 

Keith J. Laidler, The Chemical Kinetics of Enzyme Action 

Carl 8. Marvel, An Introduction to the Organic Chemistry of High Polymers 
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Company, Inc., Minneapolis, Min 
sota, 1959. 141 pp. Figures. 14 x 
22cm. $3.50. 


The book is suitable for the high sch. 0} 
student, the science club, or the bh gh 
school teacher seeking new demons'ra- 
tions. The experiments are clearly  |e- 
scribed, easy to follow, and most of ti em 
were tried in my laboratory by high sc! oo! 
chemistry teachers. The inexperier ‘ed 
student should check with his teacher 
before trying any of the dangerous ex- 
periments. 

There are over one hundred interes ing 
demonstrations and many are illustr: ted 
with diagrams. For each experim»nt, 
the author describes the action to be 
observed, lists the materials required, 
and explains how it works. He also gives 
a brief statement as to why it works and 
gives a few suggestions as to conditions 
and variations for the experiment. 

The book can be used very effectively 
by the high school teacher and I recom- 
mend it to them. 

Lester 
Bucknell University 
Lewisburg, Pennsylvania 


The Edge of Objectivity 


Charles Coulston Gillispie, Princeton 
University. Princeton University Press, 
Princeton, New Jersey, 1960. 562 pp. 
15 X 22.5cem. $7.50. 


This is an unusual book in its stated 
field. It goes well beyond the simple 
history of the ideas of science and enters 
into the fascinating relationship of these 
ideas to ‘‘human’’ fields of interest. Thus, 
for example, Gillispie not only traces 
Newton’s contributions to science but 
also relates the reactions of intellectual 
historians such as Leibnitz who have 
blamed his theories for creating ‘‘a_pic- 
ture of a soulless, deterministic world- 
machine.’’ In every such case the author 
gently but clearly leads the reader through 
these misunderstandings of the knowledge 
of science. 

Thus, this book would find great value 
in any educational program, assigned 
either by the history or the science depart- 
ment. In fact, the style is so clegant 
and the evident learning so full, that the 
literature department would look far for 
a better reading assignment. Yet the 
very fullness of the text suggests that ac- 
companying lecture and discussion would 
be desirable and would lead the gro\p into 
wisdom on the major eternal issues of 
the humanities. 

Educationally this book find 
great value in the humanities cour-:s now 
common in the better engineering ~:hools. 
It treats the part of history whic. is far 
more important in such an envir:nment 
than the usual ‘‘dates and war’’ hi: ory. 

The book is one of the best h_ torical 
syntheses I have read; the rear will 
clearly understand the folly of th Com- 
munist dialectic as well as othe social 
hypotheses which try to sustai their 
imaginings by pretending to be s\ «ntific. 
He will also know the points at 
science-religion controversies W 
the track, with a resulting under 
of how each fits into the concept: - 
living. 
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he author writes in difficult, thought- 
pa xed sentences,” most suited to the 
edicvated man; those 20 years old or 
old-r will profit most from this book. 
Ho.vever, the author does explain certain 
scintifie ideas whenever his obviously 
gre t knowledge of teaching indicates to 
hir: that the reader probably needs such 
explanation. An example is the treat- 
met of entropy, which is both mathemat- 
and conceptually demonstrated as 
its \:istory is enfolded. 

‘he history of chemistry is given but 
short treatment (58 pages), possibly be- 
cause it has not evoked the social and 
senantie difficulties of the other sciences. 
As such he sees, as did Lavoisier, that 
ch mistry shows ‘‘the study of science 
without prejudice.’’ Thus, one finds 
throughout all the chapters matters of 
chemistry being discussed, and increasing 
the palatability of the emerging concepts 
of the other sciences. 

Particularly to be enjoyed are the 
quotations from the written works of 
the scientists discussed. These allow 
the reader an intimate feel for the workings 
of the great minds as they are discussed. 

This is a fine book and a must for every 
student of science, engineering, and the 
humanities. 


E. C. HuGHEs 
The Standard Oil Company 
Cleveland, Ohio 


Albert Jan Kluyver, His Life and Work 


A. F. Kamp, J. W. M. Riviére, and 
W. Verhoeven, Editors. Interscience 
Publishers, Ine., New York, 1959. 
xv + 567 pp. 15.5 x 24cm. $11. 


When the friends and students of a 
distinguished man issue a volume in his 
honor, they do so both because of their 
admiration and affection, and in order to 
demonstrate to the readers how mag- 
nificent were the character and attain- 
ments of the man they honor. On the 
evidence of this book, there is no question 
as to the esteem in which Kluyver was 
held by all who came in contact with him, 
and the revelation of his personality and 
accomplishments has been brilliantly 
achieved, mostly by Kluyver himself, 
for by far the larger portion of the book 
consists of a reprinting of a selection of 
his papers and speeches. 

As scientist, Kluyver appears to 
have had a passion for order, and a feeling 
for the unity of living matter and of the 
reaciions which it can bring about. In- 
dee: one of his papers is entitled,‘ Unity 
in Biochemistry,’ and two others deal with 
the -'«ssifieation of microorganisms. 

Tiat Kluyver was a distinguished in- 
vesi\vitor and a bold theorizer is well 
known. His papers reveal that at least a 
pari f his achievements were based upon 
a broad and up-to-the-minute knowledge 
of (|. work of others, even in fields quite 
dist:1t from his own; we find him, for 
exal ple, applying Wieland’ s ideas about 
inor: ‘nie catalysis to enzymatic processes 
as early as 1925. One marvels, too, at 
his ‘oresight; in 1939 he opined that 
anim: tissues as well as bacteria might 
assin..'ate carbon dioxide, a concept which 
has zradually become established within 
the last fifteen years. 


Kluyver was also a broadly-educated 
man, keenly interested in the affairs of 
the day. His addresses sparkle with 
topical allusions and classical references, 
vivid phrases, and a lively but gentle 
humor. The reviewer cannot refrain 
from citing the instance in which, after 
holding forth on the metabolic significance 
of carbon dioxide, Kluyver concluded 
by quoting Pliny as having termed this 
substance the “spirit of death,’’ and add- 
ing “‘in view of what I have just told you, 
it would be far more just to dub it ‘the 
spirit of life’.”’ 

This is a fascinating book by and about 
a fascinating man. It is also a contribu- 
tion to the history of science, for the 
first 150 pages are given over to a bi- 
ography of Kluyver and an evaluation of 
his place in science (the last by C. B. van 
Niel) and the book concludes with a list 
of Kluyver’s papers and the papers and 
theses published from his laboratory or 
under his direction. 


PETER OESPER 
Hahnemann Medical College 
Philadelphia, Pennsylvania 


A Direct Entry to Organic Chemistry 


John Read, University of St. Andrews, 
Scotland. Harper Torchbook, Harper 
and Brothers, New York, 1960. xiii 
+ 268 pp. Figs. and tables. 13.5 X 
20.5cem. Paperbound. $1.45. 


Original edition reviewed in THis JouR- 
NAL (26, 446 (1949)). As recently re- 
ported by the new publisher, the work was 
“reprinted with minor corrections in 1953 
and 1959 by Methuen and Co., Ltd., 
London, and reprinted by arrangement.” 
It now appears as a Harper Torchbook. 

This volume, by one of Britain’s leading 
masters of popular science writing, enables 
a person “whose chemical education has 
stopped short on the threshold of organic 
chemistry” to continue his studies. Its 
title emphasizes a fact which has had only 
belated recognition in American educa- 
tional circles, namely, that organic chem- 
istry does not have to be postponed until 
the young collegian has studied prolonged 
and detailed courses of inorganic and 
analytical chemistry. 


G. Ross RoBERTSON 
University of California 
Los Angeles 


Mineral Equilibria at Low 
Temperature and Pressure 


Robert M. Garrels, Harvard University. 

Harper & Brothers, New York, 1960. 

xvi + 254 pp. Figs. and tables. 16 
24cm. $6. 


The present vogue in geochemistry 
has needed for support in the classroom 
vigorous reference books, demonstrating 
the power of chemistry in the solution 
of certain geological problems. Indeed, 
one of the more popular geochemical 
texts has less than a dozen chemical 
equations and is essentially an account- 
ledger of the distribution of chemical 
species in nature. Professor Garrels offers 
one of the first remedies to this situation. 


Volume 37, Number 12, December 1960 


The book is certainly directed more to 
the student of geology than of chemistry. 
The first half is devoted to a concise and 
lucid survey of two of the geologically 
significant parameters used in the treat- 
ment of low temperature and pressure 
chemical equilibria, pH and Eh. The 
thermodynamical introduction should pro- 
vide receptive geologists, initially unaware 
of such ideas, with an operational knowl- 
edge. Chemists, who have completed 
a course in thermodynamics, will be pri- 
marily entertained by the abundant 
examples, taken within a geological con- 
text, to illustrate the physical-chemical 
concepts. 


The second half of the book, demon- 
strating the application of Eh-pH dia- 
grams to natural systems will surely have 
a more general appeal. Chemists, usually 
concerned with the prediction of events 
when reactants are brought together in 
systems of one type or another, will be 
amused by the concern of earth scientists 
to seek out the chemical reactions that 
have produced natural products which 
they find on the surface of the earth. The 
approaches employed by the geochemists 
in working from end-products to the 
environments of the reactants, as well 
as the reactants themselves, provide 
stimulating chemical exercises. Of course, 
most explanations are bracketed by ob- 
served compositions occurring in nature: 
vapor phases, normally involving the 
atmosphere; the liquid phases covering 
natural waters; and the crustal rocks 
which provide the solids phases for the 
chemistries under concern. 

A large number of papers, utilizing the 
methods developed in this book have ap- 
peared in this country since the initial 
systematization by Garrels and his co- 
workers in 1952. Certainly, this book 
will be a starting point for many new earth 
science investigations. However, certain 
elaborations and restraints upon these 
techniques, well-recognized by the author, 
have been treated in a too modest way 
or neglected, most probably because of 
space limitations or the interests of the 
author. Nonetheless, the inclusion of 
Professor Garrels’ chapter on kinetics 
as applied to low temperature and pres- 
sure problems in nature (in ‘‘Researches 
in Geochemistry,’’ edited by P. Abelson, 
John Wiley and Sons, New York, 1959) 
would have been a most useful addition. 
The use of stable isotopes in the under- 
standing of chemical equilibria, as ade- 
quately demonstrated in many recent 
publications such as the formation of 
sulfur deposits in nature, and the role of 
living organisms (and organic phases 
resulting from their existence) in influenc- 
ing chemical reactions on the surface of 
the earth could have been quite justifiably 
included. 

Professor Garrels’ volume is one of the 
most valuable recent additions to the 
rapidly expanding library of geochemical 
texts. The book admirably demonstrates 
the rigorous applications of modern chem- 
ical concepts to one of man’s oldest prob- 
lems—the understanding of his environ- 
ment. 


Epwarp D. GoLpBERG 
Scripps Institution of Oceanography 
La Jolla, California 
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General Chemistry 


Roland M. Whittaker, Queens College, 
Flushing, New York. Chemical Pub- 
lishing Co., Inc., New York, 1959. 
751 pp. Figs. and tables. 16 X 23.5 
em. $12.50. 


The rapidity of the changes that have 
occurred in the teaching of college general 
chemistry is indicated by the large nurnber 
of new general chemistry texts that have 
appeared during the last decade. These 
are now reported to exceed 75 in number. 
There is justification for these many new 
volumes as long as they present new points 
of view, and compel continuous orientation 
by teachers to new developments, thus 
preventing chemistry courses be- 
coming stereotyped. 


The author states that “this book is 
intended as a text for the customary first 
course in chemistry at the college level.’’ 
In the opinion of this reviewer, “the cus- 
tomary first course in chemistry’ that the 
author mentions was the college course in 
chemistry of a generation ago. The 
material is traditional of that era. Lip 
service is paid to some of the newer devel- 
opments in chemistry by adding a para- 
graph here and there. The chapter on 
ionic equilibria, for example, ends with a 
few lines on the activities of ions—though 
nothing is said about ion atmospheres— 
and the chapter on the determination of 
atomic and molecular weights includes 
lines on the mass spectrograph. 


The reviewer looked in vain for evidence 
of the use of concepts and ideas commonly 
presented today in general chemistry. 


Thus atomic and molecular weights are 
presented as relative weights instead of 
being given in atomic mass units; the mole 
concept is not stressed; there is no pres- 
entation of the meaning and types of unit 
cells as determined by the use of x-rays; 
the distinction between ideal and real 
gases is not discussed; the significance of 
s, p, d and f sub-levels of electrons in 
connection with the transition metals is 
nowhere mentioned; the Brénsted-Lowry 
concept of acids and bases is mentioned 
but not stressed; the spatial arrangements 
of such common molecules as methane, 
ammonia, are not presented, etc. 


There is much evidence of a lack of 
precision in the employment of many 
common working concepts of general 
chemistry of this era. Thus on page 303, 
water is shown with an angular formula 
but hydrogen peroxide has a linear for- 
mula; on page 120 there is confusion over 
the terms mass number and atomic weight; 
on page 304 there is no distinction in 
usage between the terms valence and 
oxidation state. 


The physical form of the book is not 
- attractive. It is printed on heavy glossy 
paper; the figures are few in number and 
very inadequate. The price of this volume 
($12.50) is excessive in terms of many 
competing general chemistry texts now 
available. 


Conrap E. RoNNEBERG 
Denison University 
Granville, Ohio 
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The Corrosion and Oxidation of 
Metals: Scientific Principles and 
Practical Applications 


Ulick R. Evans, King’s College, Cam- 
bridge University. St. Martin’s Press, 
Inc., New York, 1960. xi + 1094 pp. 
Figs. and tables. 16 X 23.5cem. $25. 


The book is divided into a qualitative 
section of 18 chapters and a quantitative 
section of four chapters. Appendixes on 
chemistry and physical chemistry conclude 
the book. Every chapter is preceded 
by a synopsis summarizing the content of 
the chapter and showing the relation to 
other chapters. Noteworthy is the great 
amount of literature references with an 
author index containing about 3000 
names. 

The subject of corrosion and oxidation 
is broadly interpreted so that the book is 
almost encyclopedic in nature. In only 
a few instances would a broader coverage 
be desirable. The acid resistance of 
such an important metal as niobium and 
its alloys is mentioned in one short para- 
graph and only one reference is given. 
Also tantalum and its corrosion resistant 
alloys should receive more prominence. 
In the chapter on flaky pigments no 
mention is made of the bronze metal 
powders. Describing the various methods 
of metal deposition from vapors no ref- 
erence is made of the well-known van 
Arkel process. 

However these shortcomings are more 
than compensated by a wealth of informa- 
tion on many subjects such as protection 
of steel structures, corrosion inhibitors, 
and treatment of boiler water. 

The content of the whole book is ex- 
tremely well organized. It is safe to 
say that everybody working in the field 
of metal corrosion will be glad to have 
this book on his shelf for reference pur- 


poses. 


Ernst M. GoupstTEIN 

Metal and Thermit Corporation 
Research Laboratories 

Rahway, New Jersey 


Modern Coordination Chemistry 


Edited by J. Lewis, University College, 
London, and R. G. Wilkins, University 
of Sheffield. Interscience Publishers, 
Inc., New York, 1960. xvi + 487 pp. 
Figs. and tables. 16.5 xX 23.5 cm. 
$12.50. 


The title of the book is well chosen. 
As stipulated in the forward by J. Chatt, 
“the book is concerned particularly with 
the newer applications of physical methods 
to coordination chemistry.’’ In addition, 
sound backgrounds in both classical co- 
ordination chemistry (pre-1940) and physi- 
cal chemistry are prerequisites to com- 
prehension of its subject matter. For 
example the author of the chapter on 
isomerism presumes that the reader has 
had the classical introduction to isomerism 
in inorganic compounds. 

There are six chapters (subjects), 
treated by as many authors, with the 
collaboration of the editors in two of the 
six chapters. The organization is thus 


reminiscent of the “Annual Reports o 
The Chemical Society.”” The subject of 
each chapter is discussed from thie 
points of view: theory, experimen:al 
technique, and recent advances. 

It may be regarded as certain that ex -h 
subject is treated by an outstanding 
worker in the field. F. J. C. Rossciti 
wrote The Thermodynamics of Comp ex 
Ion Formation. The chapter on Kinet ‘cg 
was written by D. R. Stranks, and Ison er- 
ism by M. J. G. Williams and R. G, 
Wilkins. T. M. Gunn is the author of 
the chapter on Visible and Ultra-Vivlet 
Spectra, and Infra-Red Spectra vas 
covered by F. A. Cotton. B: N. Figgis 
and J. Lewis wrote the last chapter, on 
Magnetochemistry. In the opinion of 
this reviewer the book is a mature trvat- 
ment of several approaches to modern 
coordination chemistry. The depth of 
theory varies greatly from chapter to 
chapter. However without exception the 
experimental sections of the several 
chapters are clear and concise. For 
example, detailed directions (including 
sample calculations) are given for the 
determination of ers of a transition metal 
ion in a complex by the Gouy method. 
Under recent advances representative 
results are selected from the literature, 
tabulated, and discussed thoroughly. 
No attempt is made to exhaust the litera- 
ture of data, however. 

Extensive reference is made to the 
original literature, and a list of citations 
follows each chapter (total—1391). In 
addition to the usual subject index, there 
is an extensive metal-ligand index which 
includes all metal-ligand systems specifi- 
cally mentioned in the book, and also 
an author index which includes a!l authors 
of the references cited. 

The book will be invaluable to workers 
in coordination chemistry and allied 
fields. It is too advanced to be used as 
a text for a course in inorganic chemistry 
at the undergraduate level. However, 
it would form an excellent text for a 
graduate course in Coordination Chemis- 
try or the subject of a seminar course 
involving students who. have had the 
usual senior-graduate sequence in “Ad- 
vanced Inorganic Chemistry.” 


S. Youne Tyres, JR. 
University of Nortk Carolina 
Chape! Hill 


Lipide Chemistry 


Donald J. Hanahan, University of 
Washington, with contributing cliapters 
by Frank R. N. Gurd and Irving Zabin. 
John Wiley & Sons, Inc., New York, 
1960. ix + 330 pp. Figs. and ‘ables. 
15 X 23cm. $10. 


This book reviews the chemistry of the 
simple and complex lipids, and in « ‘dition 
reviews the methodology which h: s been 
primarily responsible for the recer surge 
of research in this field. Lim’ ed 
scope to the lipids found in mar ‘nalian 
systems, and not including discus: ons of 
fatty acid or steroid chemistry, t! \ book 
presents a thorough analysis of the urent 
status of the field. 


(Continued on page A820) 
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Inorganic Polymerizations . . . 2 
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—Just Published! 


SEMIMICRO EXPERIMENTS in 
GENERAL CHEMISTRY and 
QUALITATIVE ANALYSIS 


by Nicholas D. Cheronis, 


Professor of Chemistry, Brooklyn College 
Editor, Microchemical Journal 


and Herman Stein, 
Instructor, Bronx Community College 


@ A new approach to the use of small-scale experimentation 
in the teaching of first year college chemistry. Requires no 
new equipment for most exercises and reduces cost 50% 
below that of traditional experimentation. 


@ Content and organization of 38 chapters suited to use with 
most textbooks. 


@ Thorough discussion and detailed directions for 170 student 
exercises, 35 involving quantitative measurements. More 
than enough exercises for full year’s work for either science 
or nonscience majors. Special projects for superior stu- 
dents. 


@ Concise discussion of principle(s) involved in each exercise. 


@ Illustration of procedures by 85 line drawings or photo- 
graphs. 


@ Report forms at end of each chapter designed to teach the 
student how to organize and interpret experimental data. 


FEATURES 


@ An entire chapter devoted to discussion and simple exer. 
cises on paper chromatography and ion exchangers for 
separation of cations and other mixtures. 


@ A modern approach to the study of organic compounds for 
first year students includes validated exercises on prepara- 
tion and properties of simple organic compounds, synthetic 
resins, rubbers, and silicon polymers. 


@ Complete theoretical treatment of and directions for quaii- 
tative analysis of the common cations and anions as well 
as titanium, vanadium, molybdenum, and uranium. Optional 
contirmatory microchemical tests which may be used 
to supplement traditional tests. 


@ Extensive appendices embracing the simple apparatus 
used and the quantities of chemicals and reagents (and 
their preparation) for each exercise. 

Price $4.00 


2nd Printing .. . . now available! 


by Nicholas D. Cheronis, 
Professor of Chemistry, Brooklyn College 


Boston University 
Claremont Men's College 
Creighton University 
Harvey Mudd College 
Hamline University 
Northern Illinois University 


Qualitative Organic Analysis. 


SEMIMICRO EXPERIMENTAL ORGANIC CHEMISTRY 


Published late in 1958 . . . now used or adopted in over 30 colleges and universities 
Among the adoptions... 


Rutgers University 

Worcester Institute of Technology 
Wright Chicago City College 

Flint Junior College 

Monmouth College 

College of Southern Utah 


Price $5.50 


A COMPLETE YEAR'S WORK: Includes: (1) Thorough discussion of techniques including 
Chromatography: (2) Detailed directions for the small-scale preparation of 97 elementary 
organic preparations and 40 compounds at an advanced level: (3) Brief Introduction to 


Also ready: 


TEACHER'S HANDBOOK for the LABORATORY MANUAL 
Lists materials and reagents for each separate exercise. 


' Write for examination copies 


JOHN DE GRAFF, INC. « 31 East 10th Street, New York 3, !\. Y. 
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Didymium transmission curve showing resolution 
obtainable with Spectronic 20 


ROTO-CELL 


... for converting Spectronic 20 into an 
inexpensive spectrophotometer for 
control, research, teaching, etc. 


lali- 
well 
nal 
sed 


tus 
ind 


00 


ROTO-CELL. A double cell in swivel action A one-piece, double 1 ml cell, 10 mm light 
carrier with water-jacketed housing, for rapid path, with liquid-cooled carrier 


scanning at controlled temperatures. 
Readily interchangeable with the single place rovides ins meee Cree vind 
sample holder of 20. and blank for speed 
Finger tip rotation of knob introduces either quoting 
cell chamber into light beam and provides dark 
current check. 
9085-C. Roto-Cell, Thomas, with double 1 
ml cell of Vycor brand glass, with cover; with 
10 mm light path........... 


9084-E. Spectrophotometer-Colorimeter, B. & L. 
Spectronic 20. A compact, direct reading, versatile 
instrument, simple to operate. Range 375 to 950 mmu, 
band width 20 mmu. Reads in transmission and optical 
density. Complete outfit for rapid spectral scanning and 
plotting of absorption curves, consisting of blue and red- 
sensitive phototubes and filter, be po stabilizing trans- 
former and Thomas Roto-Cell with double 1 ml cell for 
10 mm light path. For 115 volts, 60 cycles, a.c.. . .381.50 


Copy of Bulletin 121 sent upon request. 


ARTHUR H. THOMAS COMPANY 


Laboratory Apparatus and Reagents 


QUALITY AND SERVICE 
A.H.T.CO. 
PHILA USA 


More and more laboratories rely on Thomas 


VINE ST. AT SRD ¢ PHILADELPHIA 5&, PA. 
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Coming next month — a new text that breaks away 
from the beaten path of the traditional treatment 


By A. S. FOUST, L. A. WENZEL, C. W. CLUMP, L. MAUS and L. B. ANDERSEN 
all of the Department of Chemical Engineering, Lehigh University 


There is no question that the traditional unit-operations concept has been a major 
factor in the phenomenal success of chemical engineers and chemical engineering in the 
last fifty years. This book, however, breaks away from the traditional treatment and 
offers a new approach that is more economical in time. 


The unit operations are presented as unified oe of operations stemming from 


identical fundamentals. The developments are built up from a simplified physical he 
model or a basic mathematical relation or both, using generalized notation. * on 
After a Smee? coverage of the simplified models, the treatment progresses to the A. J. He 
more complicated handling of realistic — by applying the general equations to 
the specific operations. Emphasis is always placed on the general principles under- 
lying groups of operations, and no attempt is made to obscure the fundamentals of the : 
processing operation by the use of elaborate mathematics that is necessary for rigorous Me 
solution of complex problems. 
‘i 
Some special features . . . 
@ Equipment description has been reduced whenever possible so that attention will 
not be diverted from the main teaching goals. However, since visualization of the 


equipment helps to add significance to the theoretical treatments and since a bow- 
ing acquaintance with major equipment types is expected of the a engi- 
neer, many of the classic pieces of processing equipment are briefly described. 


@ The material and heat balance equations that are inherent to stage-concept analyses 
are presented in perfectly general notation. The differences between application of 
these equations to liquid-vapor, liquid-liquid, or liquid-solid operations are clearly India 
shown to lie only in the differences between the applicable phase diagrams. 


@ The rate equation is presented in general notation and application made to point 
transfer rates in any of the operations involving transfer of mass, heat, and momen- 
tum. This is done for both viscous and turbulent transport. 


@ The fundamental mechanism of turbulent transport processes is thoroughly dis- 
cussed, and the several analogies between heat, mass, and momentum transfer are 
developed. 


1960. Approx. 580 pages. Prob. $12.50. 


Check also eee Unive 
Heterocyclic Chemistry 
By ALAN R. KATRITZKY, and JEANNE M. LAGOWSKI | 
both at the University of Cambridge 

J 

This book offers a new approach to heterocyclic chemistry which is pedagogically 

sound and therefore more meaningful to the student. Emphasizes the correlations be- 
tween the methods of preparation and the properties of various ring systems. Bu 
20 
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SARGENT 


Laboratory Recorders 


Designed For 
Your Specific 
Laboratory Needs 


The Model “MR” Recorder 
Here is the ultimate in re- 
corders designed exclusively 
for almost all measure- 
ments commonly made in 
the chemical laboratory. 
This instrument measures 
current and voltage and all 
other quantities which can 
be transposed into potential 
or current signals. 

The Model “MR” fea- 
tures: 31 Potentiometric 
Ranges; 9 Chart Speeds, or 
27 Chart Speeds with the 
Sargent Multi-range At- 
tachment; and it is designed 
for laboratory bench oper- 
ation. 


S-72150 Sargent Recorder 
(Pat. Pend.)......... $1725.00 
$-72151 Sargent Recorder 
with Multi-Range Attachment, 27 
Chart Speeds ....... $1775.00 


For complete specifications 
write for Bulletin R 


The Model “SR” Recorder 


Sargent offers the Model SR 
to fill the need for a low 
cost recorder that features: 
maximum accuracy at a 
minimum cost; 250 mm 
width chart; fast balancing 
speed of 1 second; high sen- 
sitivity, high gain amplifier: 
and square cornering at 
10,000 to 50,000 ohms input. 
This instrument provides 
the minimum required 
fiexibility at the lowest pos- 
sible cost. 


S-72180 Sargent Recorder 
(Pat. Pend.) ..., 


Designed and Manufactured by E. H. Sargent & Co. Fer complete specifications 
write for Bulletin SR 


SA R G E N LABORATORY INSTRUMENTS © APPARATUS © SUPPLIES CHEM'CALS 


E.H. SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS 
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Chemical Instrumentation 


$, Z. LEWIN, New York University, Washington Square, New York 3, N. Y. 


This series of articles presents a survey of the basic principles, 


characteristics, and limitations of those instruments which find important appli- 
cations in chemical work. The emphasis is on commercially available equip- 
ment, and approximate prices are quoted to show the order of magnitude of cost 
of the various types of design and construction 


6. Recording Devices 


(Continued) 


Since recording devices are instruments 
designed to produce deflections which are 
proportional to the input signal, the char- 
acteristics of the signal source are of pri- 
mary importance in determining the choice 
and use of a recorder. The following are 
the types of signals most commonly 
encountered in laboratory work. 

1. Large Signal, Low Source Impedance. 
A low source impedance in this connection 
means that appreciable currents (of the 
order of milliamperes) can be drawn from 
the source without significantly affecting 
the source voltage. For example, if it is 
desired to monitor the voltage applied to 
alamp in a photometer, a heater in a bath, 
the electrodes in an electrodeposition cell, 
the coil of an electromagnet, etc., the 
additional current that might be drawn 
by any recorder is generally negligible 
compared to the current already flow- 
ing. In this case, a direct-writing re- 
corder can be used, and since these devices 
are essentially moving-coil (D’Arsonval) 
meters with a writing attachment, they 
must be employed in accordance with the 
principles that govern the use of all 
ammeters and voltmeters. That is, an 
ammeter is connected in series with the 
load, as shown in Figure 14, and its effec- 
tive resistance (parallel resistance of coil 
and shunt, if any) must be small compared 
with that of the load. A voltmeter is 
connected in parallel with the load, and 
ite effective resistance (coil plus multi- 
plier, if any) must be large relative to 
the load. 

In many cases, small signals from 
sources of either high or low impedance 
are fed into amplifiers which are designed 
to create an output that is suitable for 
application to direct-writing D’Arsonval 
recorders. 

2. Small Signal, Low Source Impedance. 
An example of this type of source is the 
thermocouple. A copper-constantan cou- 
ple generates only 41.5 X 10-* volts per 
degree Centigrade difference in tempera- 
ture between the hot and cold junctions, 
and the total resistance of the couple is 
of the order of ohms (this depends on 
the diameter of the wires). If the thermo- 
couple is in good thermal contact with its 
surroundings, and the surroundings have a 

heat capacity, the current drawn 
from the thermocouple will have only a 
mall effect on its voltage. [The heating 


effect of the current, as well as the Peltier 
effect, tend to introduce errors in tem- 
perature measurement when appreciable 
currents are drawn from thermocouples. | 
This type of signal is capable of producing 
only small torques in electromagnetic 
meter movements; hence, a very sensitive 
movement must be used if a direct-deflec- 
tion measurement is to be made. Hence, 
an oscillograph (galvanometer recorder) 
is an appropriate instrument for this 
application. Alternatively, the signal may 
be balanced against a standard voltage 
in a potentiometer circuit, so that no 
current at all is drawn from the signal 
source at balance. In this case, a servo- 
potentiometer recorder with a high-gain 
feedback-stabilized amplifier for balance 
detection, would be desired. 


MULTIPLIER ™ 
RESISTANCE 


CURRENT, 
CORDE 


LOAD 


SHUNT 
RESISTANCE 


POWER 
SUPPLY 


Figure 14. In applying D’Arsonval meter direct- 
writing recorders, ammeters must have small 
effective resistances relative to load; volt- 
meters must have large effective resistances. 


Other examples of small signals from 
low impedance sources are the outputs 
of strain gauges, resistance thermometers, 
thermal conductivity detectors, and bar- 
rier layer photocells. 

8. Large or Small Signal, High Source 
Impedance. In many important experi- 
mental situations the internal impedance 
of the source is so great that the recorder 
must make its measurement by drawing 
only extremely minute currents. If the 
signal voltage is Zs, the source impedance 
is Rs, and the input current to the recorder 
is J, the effective input voltage to the 
recorder is: E,; — IR;. It is evident that 
the relative error in the record produced 


feature 


by the recorder increases as E; becomes 
smaller and as 7R; becomes greater. 

Examples of signals from high imped- 
ance sources commonly encountered in 
chemical work are the outputs of pH- 
sensing electrodes, Geiger-Mueller coun- 
ters and ionization chambers, phototubes 
and photomultipliers, and high resistivity 
conductivity cells. 

In such cases it is generally necessary 
to employ an electrometer amplifier, or 
equivalent circuitry, between the trans- 
ducer and the input to the recorder. 
Often, this preamplifier is made a part of 
the recorder. Where it is a separate unit, 
its output can be fed into any suitable 
recording instrument, either direct-writing 
or servo-potentiometer. 

In addition to the magnitude of the 
signal, and the internal impedance of the 
source generating it, the rate of variation 
of the signal with time exerts a determining 
influence on the type of recorder that can 
be employed. If very rapid variations 
are to be faithfully recorded, an oscillo- 
graph is the instrument of choice. Such 
signals are encountered in high-speed 
scanning spectrophotometers, chemical 
kinetics measurements of fast reactions, 
shock-tube experiments, some mass spec- 
trometers, and electrode mechanism 
studies. With slowing varying signals, 
such as the outputs of colorimeters, 
polarographs, furnaces, titrimeters, gas 
chromatographs, etc., direct-writing or 
servo-mechanism recorders are appro- 
priate. However, it should be recognized 
that there is an inherent time constant 
characteristic of any writing mechanism, 
and the input signal is damped or dis- 
torted by any recorder to an extent deter- 
mined by the ratio of the frequency of the 
signal variation to the time constant of 
the recorder. Thus, in recording spectro- 
photometers, the absorption bands of 
sharp peaks tend to be distorted much 
more than broad peaks, because the effec- 
tive frequency of the input signal due to 
a sharp peak is large, whereas that of a 
broad peak is small. 

There are often other factors than those 
treated above that play an important role 
in determining the choice of a recording 
device. Among these are the initial cost 
of the equipment, the cost of the recording 
paper, the type of environment in which 
the instrument will be used, and the 
technical skill of the instrument users. 
There is now commercially available such 
a variety of recording devices that the 
laboratory scientist should have little 
difficulty in finding instruments suited to 
his specific needs. The following para- 
graphs describe the commercial recorders 
that have found the most widespread use 
in laboratory work. Several other manu- 
facturers than those cited offer recording 
instruments, but they are designed pri- 
marily for process control or military 
applications. 
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Sargent 


E. H. Sargent and Co., Chicago 30, 
Illinois, manufacture a very versatile 
and convenient servo-potentiometer pen- 
writing recorder (Model MR, $1725). 
The servo-mechanism is of conventional 
design, but it is provided with a variety 
of controls to permit its utilization for 
measuring currents and voltages over a 
wide range of values, to adjust or sup- 
press instrument zero, and to vary the 
chart speed and direction. 

The potentiometer slidewire is a three- 
turn helical winding, connected to a 
batte-y supply consisting of conventional 
carbon-zine dry cells (such as are used in 
flashlights and portable radios) in parallel 
with mercury cells. The latter are a 


relatively new development, consisting 
of an amalgamated zine anode and a 
mercuric oxide cathode, imbedded in a 
potassium hydroxide-containing immo- 


LOAD 


1.10 
VOLTAGE 


0.80} 


0. 60) 


900 1050 
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Figure 15. Discharge curve of a typical mercury 
cell. 


bilized electrolyte. This type of primary 
cell has the property of maintaining a 
quite constant cell potential until it is 


unbreakable 


Vulcathene 


Gives you the most practical and long-lasting 
plumbing yet devised for laboratory drainage 


Besides being non-corrosive and acid-proof, VULCATHENE 
plumbing has the definite advantage of being practically 
maintenance free. The inner walls of VULCATHENE plumbing 
are always smooth. There is no scaling. Waste and sludge 
flow through unimpeded. Nothing adheres. 
Even after years of service VULCATHENE is still 
slippery smooth permitting the easy, constant 
flow of waste. That is why VULCATHENE installations 
remai:: in excellent condition indefinitely and 
require little or no maintenance. 


There’s more to the Vulcathene story. . . write Dept. Al 


American Vulcathene 


—P.0, BOX 365 ROCHESTER 2, NEW YORK 
DIVISION OF THE NALGE CO. INC. 
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almost completely discharged, and is nw 
widely used to supply a reference volt: 
while delivering moderate currents 

to 25 ma per cm? of battery volum»), 
The familiar Weston cadmium refere: « 
cell has a more reproducible and temp. - 
ture-insensitive voltage than the merc iry 
cell, but cannot be employed to deli, 
current if its voltage is to be const: xt 
The discharge curve of a typical merc iry 
cell is shown in Figure 15. 

By using carbon dry cells in par ‘lel 
with the mercury cells, it is possib] to 
draw considerable currents while mn. in- 
taining a relatively constant voli 
That is, the carbon cells supply mos’ of 
the current, while the mercury cells \: ork 
only as much as is necessary to mair.:ain 
a constant output voltage from the par:illel 
combination. 

The slidewire is in series with a st:nd- 
ardization adjusting resistor and voltige- 
dropping resistors, as illustrated in Figure 
16. The role of these resistors ma\ be 
explained most simply in terms of a 
numerical example. Suppose the otal 
working battery voltage is 3.000 volts, 
and the slidewire resistance is 1000 ohms 
(=1K). If it is desired to have the span 
of input voltages that can be balanced 
on the slidewire equal to 100 millivolts, 
then enough additional resistance must 
be added to the slidewire circuit to account 
for 2.900 volts. Hence, if a total resis- 
tance of 29,000 ohms (=29K) is placed 
in series with the slidewire, the current 
flowing through each resistor will he 0.1 
milliampere, and the IR-drop ( = E) across 
the slidewire will be 0.100 volt. 


INPUT 


VOLTAGE 
DROPPING RI 
To 
AMPLIFIER 


LIDE WIRE 


STANDARD 
ADJUST. 


CARBON-ZN CELLS 


Figure 16. Potentiometer slidewire with range 
selection by voltage-dropping resistors. 


If, now, it is desired to increase the 
sensitivity of the potentiometer, and 1.ike 
its span correspond to, say, 10 milliy ts, 
it is necessary to add an additional! vol- 
tage-dropping resistor in series wit! the 
slidewire. To reduce the slidewire vo: 
to 0.010 volt, the total series current ‘ ..st 
be reduced to 0.01 milliampere; 
the added resistance must be 270K. To 
decrease the sensitivity, and inereas the 
span, say to 1000 millivolts, enough | ‘sis- 
tance must be removed from the «uit 
to increase the slidewire current | 1.0 


(Continued on page A10) 
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Now, all Kimble Volumetric Flasks are made of 
“hard” glass for longer laboratory life. And 
they're offered in a variety of tolerances to meet 
every requirement. 

Precise calibration of Kimax Volumetric 
Flasks assures hairline accuracy so important in 
most of today’s laboratory work. 

Markings are extremely durable, easy to see 
and read. Each flask contains a large marking 
area for quick identification. 

“Hard” glass construction contributes excep- 


KIMBLE LABORATORY GLASSWARE 


AN 


New, square Volumetric Flask #28040 
saves space in storage and use. 


Unrivaled in accuracy-—now in “hard” glass 
The Complete-Line of Kimble Volumetric Flasks 


tional ruggedness for extra resistance to mechan- 
ical and heat shock. And Kimax Flasks provide 
excellent chemical durability. 

Krmax Volumetric Flasks are another exam- 
ple of the expanding Kimble line that enables 
you to realize maximum savings. They are avail- 
able now from your Laboratory Supply Dealer. 

If you don’t have the new Kimble Catalog 
Supplement SP-57 featuring volumetric flasks 
and MANY MORE NEW ITEMS, write to Kimble Glass 
Company, Toledo 1, Ohio, for your free copy. 


Owens-ILLINOIS 


GENERAL OFFICES + TOLEDO 1, OHIO 
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The original Ainsworth Right-A-Weigh, one-pan, analytical 


balance has had wide acceptance for five years because it 


is fast, accurate, easy-to-use, practical, and has the quality 


and dependability of all Ainsworth balances. 


For details on the new, improved Right-A-Weigh 


see opposite page 
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milliampere. Therefore, a series of prec. 
sion resistors mounted on a selector swit«' 
can serve to define a variety of operati: - 
spans of a given potentiometer slidewir- 
The principle of adjusting or displaci;, - 
the recorder zero may be understood |. 
reference to the diagram in Figure | >. 
The zero-adjusting battery, E,, is 
nected in series with a variable resisi:;. 
R,, and a fixed resistor, R2 The portion 
of this battery’s voltage that exists acro<s 
R; as an IR-drop depends on the ratio of 
R, to Rz, and therefore is continuous|y 
variable by adjusting R;. Resistor 2, 
is connected in series with the input vol- 
tage, Ein, so that the net voltage applied 
to the potentiometer slidewire is (E;,, + 
Ep,) or (Ein — Ep,), depending upon the 
relative polarities of these two voltaves, 
The sense of the connection of R, to the 
input can be reversed by the double-pole- 
double-throw reversing switch. If F 


is added to En (i.e., same polarity), this 
moves the recorder zero up-scale, which 
is to the right in most recorders. If LE» 


opposes Ej, the recorder zero is moved 
down-scale, or to the left in most recorders. 
If the zero is moved beyond the mechanical 
stop of the recorder pen, the pen cannot 
follow to the electrical zero position, and 
hence this is the condition of a suppressed 
zero. A suppressed zero is very useful 
when it is important to follow small 
changes in a large current or voltage. 
By suppressing the zero, high sensitivity 
of the recorder can be employed, and the 
pen can be kept from going off scale to 
the right. 


INPUT 
DISPLACEMENT 


Hf 1 f | 
+ 


POLARIT 
SWITCH 


UNITS SWITCH 


SLIDE WIRE 


Figure 17. Simplified circuit diagram showing 
principles of zero displacement and units 
selection in Sargent Model MR recorder. 


Another feature of this recorder is the 
provision of a “units’’ switch that permits 
the operator to choose at will the proper 
circuit condition for measuring high or ow 
ranges of currents or of voltages. he 
principle of this type of circuitry is i ‘us 
trated in the diagram of Figure 17, u) pet 
right. The schematic shows a gaged 
switch, which is mechanically constrited 
so that both contactors are moved si'iul- 
taneously by the rotation of the ce: tral 
shaft. When the contactors are in the 
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“j” positions the input signal flows 
through a precision 1000-ohm resistor. 
The IR-drop, or voltage, generated across 
this resistor is proportional to this input 
current, and is measured potentiometri- 
cally by the servo-mechanism. This is the 
“microamperes”’ of the function 
switch. In the “2,” or “milliamperes” 
position, the input ital flows through 

a |-ohm resistor, producing an IR-drop 
for milliampere currents that is the same 
magnitude as that produced at position 
“1° for microampere currents. In posi- 
tion “3,” the input signal is applied di- 
rectly to the slidewire; this is the setting 
appropriate for the low voltage ranges 
(1.25 millivolts to 2.500 volts). For 
measuring larger voltages, the “units” 
switch is rotated to the ‘‘4” position, in 
which a 1-megohm (=1000K) resistor is 
placed in parallel with the input, and one- 
Suma of this resistance (= 1K) is 
connected to the slidewire. Thus, these 
resistors are employed as a voltage divider, 
so that 1/1000 of the input voltage is the 
effective input to the recorder. 


ADJUST 


Figure 18. Principle of the manual standardiza- 
tion circuit. 


In order to provide means of adjusting 
for variations in the parameters of the 
potentiometer circuit due to aging of the 
batteries, temperature variations, etc., 
a standardization circuit of the type shown 
in Figure 18 is provided. When the 
standardization switch is depressed, a 
cadmium amalgam standard cell is con- 
nected as the input signal, and connection 
is made to a fixed point on the slidewire 
which would correspond exactly to the 
voltage of the standard cell (1.0186 volts) 
if the slidewire current (and, hence, 
IR-drop) were correct. If there is any 
unbalance signal, the amplifier activates 
the servo-motor and the pen moves across 
the chart. The standardization adjust- 
ing resistor is then varied until the unbal- 
ance signal is zero, as evidenced by the 
cessation of motion of the motor-driven 
pen. 

There is inherent in evey mechanical 
systcin a certain amount of inertia of the 
moving parts, and this creates, in the case 
of recorders, the problem of overshoot 
and oscillation (“hwating”’). When the 


potentiometer is out-of-balance, an output 
(Continued on page A12) 


right-a-weigh’ 


one pan 


analytical 


by Ainsworth 


| New Features: 


sturdy, stable. 


visibility of sample. 


beam release. 


more accessible. 


reliable. 


trouble-free. 


NEW —COMPACT CASE Lighter, smaller, smoother. 
NEW — COMPENSATED BEAM — More accurate, 


LIGHT, LARGE WEIGHING CHAMBER —Better 


, NEW — COMPARTMENT FOR LIGHT & TRANSFORMER 
— Built-in and well insulated. 


NEW —EASY WORKING DOORS —Comfortable finger-grips. 
NEW —GEARLESS DRIVE FOR COUNTERS 


__NEW—UNITIZED CONSTRUCTION — 


balance 


NEW — INDEPENDENT PAN-BRAKE — Adjusts pan before. 


NEW — EPOXY FINISH — Durable, easy to clean. 
NEW—WRAP-AROUND TOP — Interior better protected, 


— Smooth and 


Rugged and 


® Ask your favorite laboratory supply house 
for additional information and a demonstration. 
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signal exists which causes the servo-motor 
to turn. As the position of balance is 
approached, the signal to the motor be- 
comes weaker. However, if the balance 
point is being approached rapidly, the 
motor may not have time to come to rest 
at the point where the potentiometer 
unbalance is zero, but may continue to 
turn for a bit, driving the pen and slide- 
wire contactor past the balance point. 
This, in turn, creates an unbalance signal 
of opposite phase, causing the motor to 
turn in the opposite direction to correct 
this overshoot. If the magnitude of the 
amplifier output is large, this condition 
will be pronounced, and large oscillations 
will be produced, as shown in Figure 19A. 
If, however, the amplifier output signal is 
small, inertia and friction in the mechan- 
ical system may prevent the motor from 
driving the slidewire contactor to the true 
balance point, as illustrated in Figure 19C. 
In this case, there is a dead band about the 
balance point in which deviations from 
balance produce signals that are too 
small to result in motion of the pen. 

It should be recognized at this point that 
the problem of amplifier and servo-motor 
design in this type of recorder is a ticklish 
one. It is important that the recorder 
have a rapid response to varying signals, 
in order that significant information not 
be lost in the process of recording. This 
requires a motor producing large torques, 
driving the pen rapidly across the chart, 
and an amplifier giving a large output to 


activate the motor. However, these con- 
ditions are just those which tend to pro- 
duce overshoot and hunting. 


C 


Figure 19. Effect of damping on recorder 
response to an abrupt change in signal. A. 
Underdamped. 8B. Critically damped. C. 
Overdamped. 


By appropriate design of the amplifier 
circuit, it is possible to achieve the con- 
dition of critical damping, Figure 19B, in 
which the system responds to signals with 
satisfactory speed but with minimum 
oscillation and minimum dead band. 


In the Sargent recorder, the damping i 
controlled by manual adjustment of ; 
variable resistor that controls the powe: 
output of the amplifier. The higher th. 
voltage span of the slidewire, the great« 

is the magnitude of the unbalance sign: 

for a given deviation from balance, an. 
the smaller must the amplification fact: 

be to give critical damping. In the r 

corder under discussion, the pen speed . 
1 second for full-scale travel. 


Figure 20. Open front view of Sargent Model 
MR recorder, with chart writing plate in extended 
position, and take-up roll removed. 


The foregoing discussion has covered 
some of the important features of the 
electrical circuitry of the Sargent Model 
MR recorder. This instrument has also 
been designed with certain mechanical 
features intended to enhance its versatility 
and convenience for general laboratory use. 


(Continued on page A14) 


LOW COST / ALOE U-V CUVETTES 


ROUND / MATCHED / ULTRAVIOLET TRANSMITTING 


For use with 


74147A — Aloe U-V Cuvettes, round, 
set of 4, matched to tolerance of 


Beckman DU Spectrophotometers 


Available for the first time, these low 
cost, Aloe, ultraviolet transmitting, 
round cuvettes offer distinct advan- 
tages to all educational, industrial and 
other research laboratories. Multiple 
problem of low cost, accurate U-V 
cuvettes now solved with these round, 
matched cuvettes. Proven in labora- 
tory use over a year. No unusual 
etching noted when 4 normal acid or 
alkali concentrations were allowed 
to stand for as long as two hours. 


74147B — Aloe U-V Cuvettes, round, 
set of 12, matched to tolerance of 


Accessories: 


Precision Molded Adapter — holds 
cuvettes in firm position. 


74217F — Aloe U-V Cuvette Adapter, 


74217E — Aloe U-V Cuvette Adapter 


They compare most favorably in ac- 
with matched set of 4 cuvettes . $25.00 


curacy, to say nothing of cost, with 
conventional square “‘quartz”’ cuvettes 
in the 235-340 mu range where 95% 
of all U-V measurements are made. 


(Not Recommended for use with Photo- 
multiplier.) 


41478 
sii Aloe U-V Cuvette Adapter Carriage 


— precision made, yet versatile. 


74217D — Aloe U-V Cuvette Adapter 
Carriage, Each 


74217E 
Direct your order or request for additional information to: 


74217D 


SCH 5655 Kingsbury, St. Lovis 12, Mo. 


DIVISION OF THE BRUNSWICK BALKE-COLLENDER COMPANY 


FULLY STOCKED DIVISIONS COAST-TO COAST 
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Metrion Meter 


precision pH at a practical price 


New—Extended Range, direct-reading New—Ultra-convenient electrode 
duplex scales, graduated at 0.1 pH, covering mounting — adapts perfectly to titrations and 


0-10.0 and 4.0 to 14.0 pH. to wide ranges of sample volumes. 
New—Unlimited Electrode Selection. 

Uses the famous Coleman Screw Base Elec- 
modern design and manufacture. — ‘ $ 00 
New—Unique Calibration Control that New—Pra P “oe 139 
insures continuous precision at any pH. For full details write for Bulletin BB-257 


COLEMAN INSTRUMENTS, INC., MAYWOOD, 
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announces the purchase of 


LANGMAR CORPORATION 


manufacturer of the 


LANGDON Vacuum Pump 


For several years, the LANGDON has 
attracted widespread laboratory use by 
research chemists because of its unique 
simplicity of design and ease of oper- 
ation. The LANGDON is completely 
noiseless . . . operates at 1725 r.p.m. 
. . . requires minimum maintenance 
and no stock of spare parts . . . uses 
only 50 ce of ordinary SAE 30 motor 
oil which can be changed while the 
35 1./min. (free air) pump is on stream. 
50 microns ultimate vacuum Find out for yourself why the 
Change oil while running LANGDON Pump is proving by its 
Can be disassembled, cleaned performance under a wide variety of 
and reassembled in 30 minutes operating conditions that it has un- 
Positively noiseless equalled superiority in the normal 
Full year guarantee operating range of .5 mm. and above. 
Write for our illustrated, descriptive bro- 
chure and user list. 


A DIVISION OF ic}]— BASIC PRODUCTS CORPORATION 


HEVI-DUTY ELECTRIC COMPANY, MILWAUKEE 1, WISCONSIN 
Industrial Furnaces and Ovens, Electric and Fuel * Laboratory Furnaces * Dry Type Transformers * Constant Current Regulators 


FIRST COST LAST 


no surface treatments required 
the surface goes all the way thru 


ALBERENE stone 


For FREE literature and technical assistance address: ALBERENE STONE 
(A DIVISION OF THE GEORGIA MARBLE Company) 386 FOURTH AVE., NEW YORK 16, N.Y. DEPT. J. 


Al4 / Journal of Chemical Education 


Chemical Instrumentation 


The paper chart may be driven forwsrd 
and backward, and by means of intir- 
changeable gears, chart speeds rang’ ig 
from 1/; to 12 inches per minute .;e 
available. A neutral drive position js 
provided on the chart drive that unr: ||s 
or rerolls the chart at 20 feet per minv‘e. 
The chart unrolls on a writing platform 
that is tilted at either of two angles, 15 or 
40° from the vertical, for convenience jn 
identifying or marking the traces as they 
are made. The mechanical design of ‘he 
recorder is shown in Figure 20. 

Either ball-point or capillary-feed pens 
can be used. An auxiliary outlet is ;ro- 
vided for powering other equipment; ‘he 
power to the chart drive and to his 
auxiliary outlet is controlled by the same 
switch, so that synchronous operatioii is 
possible. 

This company also produces a lower- 
cost recorder, their Model SR, price 
$675. The servo-potentiometer is basi- 
cally similar to the Model MR, but, to 
keep the price low, the flexibility and 
versatility of the latter have been dis- 
pensed with. The slidewire is excited 
by a single mercury cell, and there is no 
provision for standardization by the 
operator. If the battery is replaced at 
six-month intervals, the slidewire calibra- 
tion will be substantially constant. Only 
one voltage span is provided, although 
other spans can be obtained by substitu- 
tion of range resistors available at extra 
cost. A single chart speed of 1 inch per 
minute is standard; other speeds can be 
obtained by use of interchangeable motors, 
also available at extra cost. A zero dis- 
placement control with an up-scale range 
of one chart width is provided. Pen 
speed is 1 second for full-scale travel; 
accuracy is +0.25%; and ball-point or 
capillary-feed pens may be used. 


Fisher Scientific Co. 


Another recorder designed for flexibility 
and versatility in general laboratory use 
is the Fisher Recordall, price $1650. This 
is basically a standard servo-mechanism 
potentiometer recorder, with a variety 
of controls for application to a large range 
of types of input signals. 

A function switch permits the operator 
to measure voltages (5.5 millivolts to 125 
volts) or currents (5.5 microamperes to 
0.55 ampere) directly, in essentially the 
manner described above in detail in con- 
nection with Figure 17. In addition, the 
following specialized input circuits are 
available: a thermocouple input in which 
the voltage signal from a chromel-alumel 
thermocouple is automatically corrected 
for the temperature of the cold junction, 
and the recorder deflections are directly 
readable in degrees Centigrade over the 
interval 0 to 1000°C; a resistance ther- 
mometer input, for use with the Fisher 
nickel-wire resistance thermometer, «ali- 
brated to make recorder deflections di:ect- 
reading in the interval —100 to 320°C; 
and a resistance input circuit, giving 
measurements directly in ohms ver 
ranges from 11 to 5500 ohms full scale 

The standard instrument has a pen 
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Do you need pure light of single wavelengths? More and more people 
do. In science and technology. In applications from cancer research to 
irradiation to missile guidance. Here are three ways Bausch & Lomb 
optical competence is filling the need. 


BAUSCH & LOMB OPTICAL CO. 

66101 Bausch St., Rochester 2, N. Y. 
Please send 

(0 Interference Filter Catalog D-248 
(0 Gratings Catalog D-261 


© BAL INTERFERENCE FILTERS transmit light of specific wavelengths. Wide standard stock, 
Monochromator Catalog D-259 


from near ultra-violet (340m) to near infra-red (1200m+z). 


Name 
Title 
Professional Address 


@ B&l CERTIFIED-PRECISION GRATINGS split light into all 
its component wavelengths. You get clearer separation 
between spectral lines than by any other means. 


© Bal GRATING MONOCHROMATORS let you dial pure in- 
tense — of any wavelength you want. Easy as tuning 
your io: 
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Classmaster consists of precision electronic Demonstrator, thin wall Geiger Tube, Geiger ') ube 
Probe and Cable, Calibrated Experiment Board, two Beta-Gamma Radiation Sources, three Sc: ‘ter 
Shields, 45 lead, aluminum, and cardboard Absorber Sheets, and a detailed Experiment Ma: ual. 


i 
Practical (low cos 
t) nuciear demonstration Systenpr 
ch 
‘ 
Cla 
. 


tenpr ail science classes 


Teaching radioactivity 
Min the classroom and in the 
aboratory is easy with the 


Nuclear-Chicago Classmaster® 


The Classmaster is a complete 
radioactivity training system for both 
Seeplatfiorm lectures and laboratory ex- 
: periments. Everything you need is 
supplied including a manual with lec- 
Mature material, experiments, questions 
ag and answers, and suggestions for fur- 
ther study. Radioactivity is indicated by 
oe flashing light, a loudspeaker, and a 
a large meter which shows the count rate. 
Radiation sources are absolutely safe to 
use yet provide sufficient activity for 
accurate quantitative measurements. 
Demonstrator permits tracer studies 
using easy-to-obtain license exempt 
quantities of P-32, I-131, etc. Classmaster 
is only $194.50 complete. We would be 


Pleascd to accept your order for imme- 
diate shipment. If you want further 
information just ask us to send the 


Clas.master brochure. 


nuclear-chicago 


e@ CORPORATION 
343 E, HOWARD AVE., DES PLAINES, ILLINOIS 
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Measuring 
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speed of 3 seconds for full scale travel, 
an accuracy of +0.5%, and 11 chart 
speeds ranging from 1/;5 to 1 inch per 
minute. Provision is made for manual 


Figure 21. Fisher Recordall, in 6-foot metal 
cabinet. Operating controls are above chart; 
storage space in cabinet below. 


checking of the slidewire calibration by 
the operator. A zero displacement con- 
trol is available as an accessory at extra 


cost (Model 71 Calibrated Zero Shifter, 
$90). The Recordall comes in a 6-foot 
tall metal cabinet on casters. The re- 
corder chart is at desk level, with the con- 
trols mounted above the chart, as shown 
in Figure 21. 


Photovolt Corporation 


A recorder that was designed for use 
in densitometry, but that appears to have 
general utility for many laboratory appli- 
cations, is the Photovolt Corporation’s 
Varicord, price $590. This is a servo- 
potentiometer with several unique fea- 
tures. A schematic, simplified diagram 
of its general principles of design is given 
in Figure 22. 

The circuit contains three slidewires, 
the sliding contacts of which are ganged 
together. The input signal flows through 
one of these slidewires (A, in the figure) 
in series with a variable resistor. A por- 
tion of this signal is tapped off the slide- 
wire by the sliding contact, A, and it is 
this voltage that is the input to the self- 
balancing potentiometer (slidewire B). 
As the potentiometer contactor is moved 
by the servo-motor, seeking the balance 
point, the contactors on the other two 
slidewires move in synchronism with it. 
Suppose, for example, that the input signal 
is larger than the voltage XY on slide- 
wire B. The potentiometer contact, B, 
will start to move upward in the diagram 
(i.e., counterclockwise), in order to increase 
the voltage being opposed to the input. 
In so doing, the contact A moves upward 


(Continued on page A20) 


MC&B 
Spectroquality 
Solvents... 


COLORIMETRIC 


METHOD 
FOR FLUORIDE 


The reaction of Lanthanum Chloranilate 
with fluoride frees the acid chloranilate ion 
in direct proportion to the fluoride ion pres- 
ent. This is, to you, the critical factor in 
Fisher’s unique new method. 

Certified (individually lot-analyzed) Lan- 
thanum Chloranilate has been developed for 
this specific purpose. 

Fisher’s new reagent offers you these dis- 
tinct advantages: 

* Eliminates tedious micro-fluoride 
distillations 
* Develops a positive, stable color in only 

30 minutes 
* Sensitive down to 0.5 ppm in the ultra- 

violet region 
* Sensitive up to 200 ppm in the visible re- 

gion of the spectrum 
* Chloranilate need not be weighed with 


A complete line of 24 solvents for spectro- 
photometric analysis, now in an exclusive 
package that really maintains absorbancy 
limits. Each lot checked in the ultraviolet 
and infrared regions for maximum trans- 
mission. Packed under an inert atmosphere, 
using a.crown closure under a screw cap. 
Label contains complete usage data. Spec- 
troquality Solvents are listed in the MC&B 
Catalog. Ask your Distributor for a copy, 
or write direct. 


high accuracy 

* Optimum buffer capacity 

* Accurate to + 1% 

* No interference from acetate, sulfate, sul- 
fite, thiosulfate, chloride, bromide, iodide, 
EDTA, carbonate, nitrate or nitrite 

* Only colorimetric method NOT based on 
reducing a dye 
Fisher Certified Lanthanum Chloranila‘e 

is immediately available: Catalog No. L-1 7+; 

5 grams, $3.90; $3.55 per five grams in 

six-packs, 

Write for Technical Data Sheet. 
109 Fisher Building, Pittsburgh 19, Pa. 
B- 


FISHER 
SCIENTIFIC 


Chicago Philadelphia IN CANADA 
Boston Cleveland Pittsburgh Edmonton 
Buffalo Detroit St. Louis Montreal 
Charleston, W.Va. New York Washington Toronto 
Norwood (Cincinnati), Ohio; East Rutherford, N. J. lab 
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Cyclohexane, 
Spectroquatity Reagest 


99 
Write for our free booklet, ‘ 
“SPECTROPHOTOMETRY AND THE CHEMIST” 


IN THE U.S.A. 


Matheson Coleman & Bell 


Division of The Matheson Company, Inc. 


R. Chamircale 
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expanded 12th 
Edition of the 
Emil Greiner 
catalog contains 
complete 
information on 
The World’s 
Largest 
Selection 

Of Laboratory 
Equipment and 
Apparatus 


e NEW SECTIONS on Chromatography and Nuclear 
Radiation 

e EXPANDED SECTIONS on centrifuges, electrical test- 
ing equipment, clinical testing, petroleum test equipment, 
distillation equipment, polyethylene ware, many more. 

®» COMPLETELY INDEXED, conveniently grouped 


The Emil Settings Co., Dept. 
20-26 N. Moore Street, New York 13, N. Y. 


Gentlemen: Please send me a free copy of your expanded cata- 
log (12th Edition) 

ADDRESS. . 
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mail coupon today! 


“Me EMIL Gi GREIVER 


20-24 N. MOORE STREET pare. 422 WN. Y. 13, N. Y. 
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Chemical Instrumentation 


also, decreasing the magnitude of the signal 
being transmitted to the potentiometer. 
Hence, in the balancing process, there is 
subtracted from the input signal an 


MOTOR 


Figure 22. Schematic diagram of design 
principles of the Photovolt Corp. Varicord. 
R,, response selector; Rs, coarse sensitivity 
control; R;, fine sensitivity control; Ry, response 
compensator slidewire; R;, potentiometer slide- 
wire; Rs, damping compensator slidewire. 


amount that is a function of the input 
signal, the amount increasing rapidly as 
the signal increases. This makes it 


possible to create a recorder output func- 
tion that is related to the input function 
by any characteristic from linear to loga- 
rithmic. That is, if the ‘response selector” 
resistance is large compared to slidewire 
A, the variations in position of contact 
A will not significantly affect the signal 
to the potentiometer, and the recorder 
output will be linearly related to the input. 
If the response selector resistance is small, 
large inputs will be attenuated markedly 
compared to small inputs, and the recorder 
will be close to logarithmic. 

The magnitude of the signal trans- 
mitted to the potentiometer slidewire is 
controlled by the coarse and fine controls 
shown in the figure, which also serve as 
a zero displacement control. 

The third slidewire, C, serves as a 
variable resistance, to modify the ampli- 
fication factor of the amplifier, so that the 
degree of amplification is caused to de- 
crease in proportion as the input signal 
increases, in such a fashion as to maintain 
critical damping for all signals. 

Another unusual feature of this recorder 
is the method employed to “chop” the 
potentiometer unbalance signal into alter- 
nating current. A completely non-me- 
chanical circuit is employed, based upon 
a photoconductive CdS photocell. The 
principle of this chopper is illustrated in 
Figure 23. The photocell is illuminated 
by light from a neon lamp, which goes on 
and off 120 times each second because it 
is powered by the 60-cycle line. Hence, 
the resistance of the photoconductor 
undergoes a periodic decrease and increase, 
as it responds to the level of the light 
intensity. The current passing through 


_seale travel. 


the circuit due to the input signal theref: re 
also varies, and the transformer pas-es 
an a-c signal of line frequency, but of 
amplitude proportional to the input sig.ia] 
magnitude. 

The recorder has full-scale spans « \n- 
tinuously variable from 5 millivolts t« 10 


LINE AC 
60 CPS 


PHOTOCONDUCT) 


CRYSTAL 


INPUT 


Figure 23. Principle of the photoconductive 
converter. 


volts. Pen speed is 2 seconds for full 
Reproducibility is 1% of 
full scale. An adjustable a-c signal is 
injected into the control winding of the 
servo-motor, creating a “‘jitter’’ in the pen 
motion which decreases the effect of fric- 
tion in the moving parts. Standard chart 
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Tech Notes on Gas Chromatography by 


CONDITIONS 


A110-C 
Silicone 5 ft. 
295C 

100 ml/min 


Aerograph 
Column 
Temperature 
Gas Flow 


a 


Authentic sample of Cosane (n-C20) added to locate position of this 
peak. Lower trace shows peak areas summed with the Disc integrator. 


Parattin Wax Ana lysis 


This experiment, requested by a candlestick maker in 
Pennsylvania, shows high-temperature separations can 
be made with notable success with the standard Aero- 
graph. (Ask us about our specially-priced instruments 
for universities. ) 


The candle maker had a quality control problem. He 
sent us a sample of his wax, hoping, he said, for “just 
a little bit” of help. We were apprehensive, as others 
had failed to make this analysis. But in 67 minutes, the 


Aerograph produced 14 peaks, identifying paraffin from 
C-20 to C-35. 

We have now made other analyses and can supply you 
with data sheets on mineral oil, paraffin oil and kerosenc 
if you will please write. 

As always, we are happy to work on your particula: 
problem. Send us your sample for a free analysis. We’! 
mail you a chart and a report of results. 


Send for research notes. A free subscription to Aerograph 
Research Notes is yours for the asking. Fall issue now 


available. 
4A 
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reports on: 


“Ektalith,” a word which will catch on... finding an organic compound when you aren't sure 


what you want...a polyolefin you can make springs out of 


Camera weds duplicator 


Ther: are many thousands of offset duplicators in offices. We 
have worked out new materials and equipment which enable 
them to start in two minutes turning out in quantity first- 
rate enlargements or reductions of anything drawn, written, 
or printed, including microfilm records. If you require rela- 
tivel’ few copies, you don’t even need an offset duplicator. 
Write a note to Eastman Kodak Company, Graphic Repro- 
duction Division, Rochester 4, N. Y., and ask where in your 
locality you can see a demonstration of the Kodak Ektalith 
Method. 


A devil of a job 


EASTMAN ORGANIC CHEMICALS by FUNCTIONAL GROUPS 


HETEROCYCLIC COMPOUNDS ane 
Hydrazine Dihydrochioride 
C. Sulfur (continued) 1129 Acid 

1666 1 -Benzy!-1 

— ~pheny Ihydrazine Hydro- 

1755 Thionine 1716 —m-Witrobenzhydrazide 

1756 Touidine Blue 0 1866 2, 4-Dinitrophenythydrazine 

1770 Clayton Yellow 3 -Naphthyih Hydrochloride 

2309 josazone 

2-Methylbenzothiazole 3193 2-Hydrazinoquinoline 

1860 jophene 3329 Acetone Phenyl 


2-Hydrazinobenzothiazole 


2-Mercaptobenzothiazole 4095 S-Dichlorophenythydrazine 
2748 Ap: 4406 Dioxosuccimic Acid Phenylosazone 
2749 Disodium Sait 


-Methy!-1-phenyihydrazine Sulfate 

n-Butyra 

Methy! Niczotinium p-Toluenesulfonate 
ride 


2,4, 6-Trichi 
Maleic Acid Hydrazide 
Ifate 


ime 


3993 2-Benzothiazolo! 7093) 1-Dimethythydrazine 


4008 Dihydrazide 
4373 7175 johexanone Oxalyidihydrazone 
71 = (alpha ~2-Hydroxy-5~sulfo- 


1, 1 -Dipheny!-2-picrythydrazine 
ydrazide 

2.2" 7788 —Isonicotinic Acid Hydrazide 

2-Thiazolidinethione 7835 —N,N'-Dicarbethoxyhydrazine 

2, 4-Thiazolidinedione 

5501  2-Aminothiazole 

5782  2-Bromothiophene 


sulfony 

6561  2-Amino-5-nitrothia: A. Aliphatic and Alicyclic 
6696 Methy! _2-Thieny! Ketone 4s Pentene 
6784 Phenyl 2-Thieny! Ketone 513 Ligroine 
7005 702 Cyclohexane 
7007 3-Phenyirhodanine 806 =—~Pinene 
7167 -Aminonaphtho( , 2)-thiazole 946 Methyicyclohexane 

4,4,4-Trifluoro-1 (2-thienyl)-1, 3- 1043 Cyclohexene 

butaned: one 1107 n-Octane 


7527 1135 “Hexane" 
Hydrochloride 1263 
2, ~p-dithiin 


See a typical page from the new “Eastman Organic Chemi- 
cals Classified by Functional Groups.” 

Puttin: this book together was one devil of a job. It should 
have been done 25 years ago, but we’d kept putting it off 
and putting it off. 

The job was not done by a committee. One man decided 
how it ought to be done and issued appropriate orders to 


This is another advertisement where Eastman Kodak Company 
Probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 


his helpers. We hope he has done a good job. Some other 
chemist would have done it some other way. The other way 
would have seemed far more sensible to the other chemist. 
That’s the trouble with committees (although they do have 
their uses). If a committee had had to agree on the scheme, 
you would not now be able to obtain a copy of Eastman Or- 
ganic Chemicals Classified by Functional Groups by merely 
asking Distillation Products Industries, Eastman Organic 
Chemicals Department, Rochester 3, N. Y. (Division of 
Eastman Kodak Company). 

There are some 3700 Eastman Organic Chemicals for 
laboratory use. To look one up in our regular alphabetical 
“Eastman Organic Chemicals List No. 41” for availability, 
package size, price, structural formula, and MP or BP, you 
must know what specific compound you want and how we 
interpret Chemical Abstracts nomenclatural rules in naming 
it. This isn’t always easy. 

Now, if you first consult “...by Functional Groups,” 
you see gathered together in one handily comprehensible list 
all the compounds we offer that contain a given functional 
group. Each compound appears under each of the func- 
tional groups it contains. 


We think we have done a good thing for chemistry and for 
business. 


See what Pioneer Plastics of Jacksonville, Fla., has done 
with some of our first commercial output from a process we 
have invented for polymerizing our high-purity propylene. 

The polypropylene dawn is breaking. Polypropylene has a 
significantly lower density than polyethylene.* A pound of 
it therefore yields more funnels, beakers, weighing bottles, 
or anything else—dimension for dimension. It melts higher. 
It resists stress-cracking better. Its stiffness permits it to hold 
a vacuum under conditions where polyethylene would col- 
lapse. Its resilience permits it to serve as a molded spring to 
seat a check valve, where a spring of even expensive alloy 
would still contaminate a reagent. 

As yet we are making no excessive noise about Tenite Polypropy!- 
ene, but inquiries directed to Eastman Chemical Products, Inc., 


Plastics Division, Kingsport, Tenn. (Subsidiary of Eastman Kodak 
Company) will elicit adequate replies. 


*Among the uses of Tenite Polyethylene—may their numbers ever grow—we 
have just heard of one that requires neither molding nor extruding. You just set 
out 1.5 kg of the raw pellets outdoors over a sheet of polyester in a tray and let 
them sit there to entrap debris from nuclear detonations as it falls from the sky. 
Then you wash them with isopropyl! alcohol and, by the use of sieves, analyze for 
fallout. They do a better job than washed gravel, quartz sand, glass beads, or 
several other granular synthetics. Read all about it in Industrial 
Hygiene Journal 20, 267 (1959). 
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2-Chiorobenzothiazole 
the 3315 Thianthrene 
n 3357 —s-Trithiane 5268 
pe 3619 2, 4-Dimethyithiazole 
cyclohexene 
7726 Tetwahydro~1 -thiapyran 1821 Octene (1 and 2) 
2, 1985 cis-Decahydronaphthalene 
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speed is 3 inches per minute, and is vari- 
able between 1 and 6 inches per minute by 
use of appropriate gears. The strip chart 
is 6 inches wide and feeds out on a horizon- 
tal platform, as shown in Figure 24. The 
pen is of the capillary-feed type. 


Figure 24. Small, variable response recorder 
(Varicord) of Photovolt Corp. 


This company has recently announced 
an integrator accessory for the Varicord 
recorder (Integraph Model 49, price $420). 
One of the recorder slidewires is utilized to 
give an input voltage to the integrator that 
is proportional to the recorder pen posi- 
tion at any time. This voltage is applied 
to an oscillator circuit so as to control the 
frequency of oscillation. This oscillator 
signal is then electronically compared 
with a constant reference frequency, and 

' the difference, or beat frequency, is fed 


| 


34333. =; 


PHOTOVOLT CORPORATION. NEW YORE city 


Figure 25. Varicord recording of a paper chromatogram of serum albumin scanned densitometrically, 
Integraph attachment produced the record at top of chart. Every tenth count appears as a pip above 


the line; other counts are pips below the line. 


Peaks, areas, and percentages — from left to right: 


y-globulin, 31, 17.3%; 8-globulin, 19, 10.6%; a-2-globulin, 16, 8.9%; a-1-globulin, 4, 2.3%; 


albumin, 109, 60.9%. 


through appropriate circuitry to a pipping 
pen that makes a record of the pulses. A 
decade glow counting tube is incorporated 
into the circuitry to give a distinguishing 
pip for every ten regular pips. An exam- 
ple of a typical Varicord tracing, and the 
record simultaneously produced on the 


chart by the Integraph attachment, is re- 
produced in Figure 25. 


Next: Conclusion of the survey of com- 
mercially available laboratory recorders. 

March and April: Colorimeters and Pho- 
tometers. 


@) 


[ARIABLE-RESPONSE RECORDER 
for densitometry in paper electrophoresis 


tit 


Recording function electrically 
adjustable from linear to 
logarithmic and trans - == 
logarithmic 


pistes 


PHOTOVOLT Densitometer 


for Partition Chromatography 
and Paper Electrophoresis 


== 


. A photoelectric precision instrument for the rapid 
and convenient evaluation of strips and sheets 
of filter paper in partition chromatography ond 
paper electrophoresis. 


adjustable from 
10 to 200 millivolts 


Designed specifically te be used with scanning densitometers for correctly- 
compensated quantitative evaluation of electrophoretic patterns on filter paper 


| ll 
Write for Bulletin #1100 


Densitometers pH Meters Colorimeters PHOTOVOLT COR?” 


Meters Electronic Photometers Multiplier 95 Madison Avenue - New York 16, N 


pH meters Electronic Photomet 
Fluorimeters Reflection Meters | Multiplier Photome' 


Write for Bulletin +800 to 
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BENCH 
BURNER 


Two concentric fires—operate independently 
or as one. Central fire can be varied from 
sharp needle point to long powerful jet, able 
to handle hard glass up to35mm. Using both 
fires, quartz up to 25 mm or hard glass up to 
100 mm can be handled with low pressure 


city gas. Larger sized quartz requires 
prs hydrogen with oxygen. 

© right: 

2.3%; 
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Surface-Mixed 


GAS-OXYGEN 


Air-Cooled 


The unprecedented temperature ranges are 
due to a special adaptation of the surface- 
mixing principle—especially impressive to 
those accustomed only to premix burners. 
These fires are completely silent, without 
chance of flashback. 


OTHER UNUSUAL FEATURES 


All controls are needle valves. 
Valves and body always cool. 
A single pair of hoses—no tangled lines. 


Friction gear in place of ball and socket— 
easier and faster adjustment of elevation. 


Operates without change on natural gas 
mixed, propane, butane, hydrogen. 
Cat. No. JC 33383. ..$125.00 


SPECIFICATIONS 


Base diam. 6” 
Shipping wt. 5% Ibs. 


Height 9” 
Net wt. 4% Ibs. 


Recommended fuel pressures 
Gas—less than 1 Ib. psi 
Oxygen—2 to 3 Ibs. psi 

will operate on higher pressures 


LABORATORY 
APPARATUS 


REAGENTS 


i 
. 
€ 
re 
: 
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Suction is created by the stirrer (1) 
inside coiled heater, (2) resulting 
vacuum is transmitted by means 
of tubing to pneumatic chamber, 
(3) one side of which is a neoprene 
rubber diaphragm. Withdrawal of 
air from chamber raises a weight 
from micro-switch (4) and switches 
heater on. As temperature rises, 
indicator, (5) which is attached to 
bimetallic helix (6) by a rod through 
a tube, approaches the pre-se- 
lected temperature. When this 
temperature is reached, the indi- 
cator presses a steel spring (7) 
opening an orifice in the pneu- 
matic control system allowing 
air to enter and destroy the vac- 
uum. The weight attached to the 
diaphragm falls, depressing the 
micro-switch arm and switching 
the heater off. Temperature de- 
creases until the orifice is again 
covered, the pneumatic chamber 
is evacuated, the weight rises 
and the micro-switch turns the 
heater on. 


—s 
from LAPINE 


aq more accurate 
rugged TEMPUNIT 
for water bath 


TEMPUNIT is a heater, stirrer, circulator 
and controller all in a single, compact, low 
cost unit. It is designed to fit any suitable 
container to make a complete water bath 
in less than a minute! 


TEMPUNIT circulates over 1 liter per minute 
to external instruments. Its 1000-watt 
immersion heater provides temperatures from 
ambient to 95°C (203°F) in a 4-gallon 
uninsulated tank. Control differential is 
within .05°C over the entire heating range. 


This new TEMPUNIT uses a rugged, 
heavy-duty neoprene rubber bellows for 
pneumatic control. You get more dependability 
and reliability than ever. 


Pre-selection of water bath temperatures 
can be made quickly and easily with 
extreme accuracy. 


The motor used in this new TEMPUNIT 
is a silent, shaded-pole, fan-cooled, 
continuous duty 1/20th horsepower motor 
with oil-impregnated bearings. All 
submerged parts of the TEMPUNIT except 
the bimetallic sensing element are 
nickel-plated for extra long life. 


Net weight 61 Ib. Shipping weight 12 Ib. Overall height 12 
Case dimensions 5” x 4%” x 6%”. 


No. CE 414-60 TEMPUNIT, 
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New Apparatus and Equipment 


> lon Exchange Products, Inc., 222 W. 
Ontario St., Chicago 10, Illinois, an- 
nounces a new model, No. 301, line opera- 
ted, direct reading Conductivity Meter 
for monitoring the water from stills and 
demineralizers. 


» New apparatus for fast and easy han- 
dling of paper strips in one dimensional 
chromatography is offered by California 
Laboratory Equipment Co., 1717 Fifth 
St., Berkeley 10, California. This new 
method was developed by Drs. E. G. 
Kurtz and A. Miramon, Department of 
Botany, University of Arizona, for more 
efficient processing of large numbers of 
paper strip chromatograms. 


> Bulletin No. 965 describes the new 
Photovolt Multiple-Reflection Galvanom- 
eter Model 45 recently placed on the 
market. It is a self-contained spotlight 
gilvanometer of extreme sensitivity for 
the indication of minute de currents and 
voltages in research as well as in pro- 
duction laboratories. Contact Photovolt 
Corp., 95 Madison Ave., New York 16, 
N. Y., for information. 


>A portable thermistor psychrometer, 
which accurately measures the moisture 
content of air by means of wet and dry 
thermistor beads in a matter of seconds, 
has been introduced by the Atkins Techni- 
eal, Inc., 1276 W. Third St., Cleveland 
13, Ohio. 


>A new transistorized scintillation de- 
tector is now available from Tracerlab, 
1601 Trapelo Rd., Waltham 54, Massa- 
chusetts. The new unit, the P-20D, kas 
been specifically designed for both clinical 
and rese:rch laboratory applications such 
as gamiia spectrometry, gross gamma 
assay; and alpha and beta counting. 


> Atomi Accessories, Inc., 244-02 Ja- 
maica Ave., Bellerose 26, New York, 
offers: « new educational isotope kit for 
student ‘aining; a new low-cost shielded 
gis flo. counter; and other nuclear 
educatio:.al equipment. 


> The | ling Corp., 33 University Rd., 
Cambridve 38, Massachusetts, has avail- 
ible “Sealamp’’ galvanometer, 


EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 
Chemical Education and the date of the particular issue. 
booklets and similar literature are gratis unless otherwise specified. 


Pamphlets, 


portable, with a projection system and 
a 15 cm scale. Also they offer a new 
ripple tank with stroboscopic interrupter 
which permits study in motion. 


p> A new air-cooled hydrogen lamp has 


been developed by Sylvania Lighting 
Products, a division of Sylvania Electric 
Products, Inc., 730 Third Ave., New York 
17, N. Y., for incorporating into the 
Hydrogen Are Illuminator produced by 
Bausch & Lomb Optical Co. 


p> LaMotte Chemical Products Co., Ches- 
tertown, Maryland, offers a new outfit to 
determine the concentration of quaternary 
ammonium compounds over the range 1.0 
ppm to 500 ppm. 


New Literature 


@ A new 3400 page 4ist Edition of the 
Handbook of Chemistry and Physics has 
been published by The Chemical Rubber 
Co., 2310 Superior Ave., Cleveland 14, 
Ohio, also national distributor of chemi- 
cals, laboratory supplies, and equipment. 
The 41st Edition contains over 100 pages 
of additional scientific reference material 


(Continued on page A26) 


TYGON* 


We are grateful to The Dow 

Chemical Company, Midland, 

is photograph of Tygon Tubing 
labora 


as used in one of their tories. 
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CLEAR ¢ FLEXIBLE 


There is only one Tygon 
plastic Tubing, a prod- 
uct of The U. S. Stone- 
ware Company. No other 
tubing is “just as good } 
as” Tygon. For your pro- 
tection every foot is 
branded with the Tygon 
name and formulation. 
At laboratory supply houses 
everywhere 
PLASTICS AND SYNTHETICS DIVISION 


)NEWARE 


AKRON 9, OHIO 


85-G 


| 
| 
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Second chain permits zero 
adjustment in seconds with 


beam swinging — Weighing papers 


etc. directly counterpoised — 
damping effect doubled. 


DOUBLE CHAIN 
ACTION BALANCE 


Reference........ Page 13 
of the Ealing 
Catalog for 
complete 
description of 
this outstanding 
instrument. This 
is just one of 
the more than 
300 instruments 
for the physical 
sciences offered 
exclusively by 
Ealing. 


THE 
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37 University Road 
Cambridge 38 
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as suggested by notable research scientists 
throughout the world. 


@ The European Technical Digests, a 
monthly compilation of technical innova- 
tions appearing in the technical press all 
over Europe, is available from the Euro- 
pean Productivity Agency. An _inter- 
government body was set up within the 
Organisation for European Economic Co- 
operation, to promote the advancement of 
management education, the spread of the 
latest technical skills and management 
techniques, and generally to facilitate an 
exchange of information. The price is 


$12 per year and may be obtained by | 


contacting the Agency 2, Rue Andre-Pas- 
cal, Paris, France. 


@A new 36-page, two-color product 
catalogue and directory is being offered by 
Dept. H, Borden Chemical Co., 350 
Madison Ave., New York 17, N. Y. The 
catalogue lists specifications, end-uses, 
and other technical data for the more than 
1000 products manufactured and distrib- 
uted throughout the world by the com- 
pany. 


@ A 12-page booklet on Heavy Liquids 
is being offered by Engineered Maiterials, 
P. O. Box 363, New York 8, N. Y. Both 
aqueous and organic liquids are described 
and for the higher ranges suspensions of 
mercury in a heavy liquid. 


@ Central Scientific Co., 1700 Irving 
Park Rd., Chicago, Illinois, has just 
published a new 144-page order book 
which contains suggested science appara- 
tus for the enrichment of elementary and 
secondary science courses as outlined 
under Title III, National Defense Edu- 
cation Act. 


@ Volume 15, Number 9, Aminco Labora- 
tory News, describes apparatus and 
products now available from the American 
Instrument Co., Inc., 8030 Georgia Ave., 
Silver Spring, Maryland. 


@ A new descriptive Bulletin 4-D cover- 
ing a new line of Glas-Col heating mantles 
(Series ‘“‘U’’) that provide vastly increased 
safety and control for distillation and 
fractionation processes, operating at tem- 
peratures up to 650°C, has been published 
by Glas-Col Apparatus Co., 711 Hulman 
St., Terre Haute, Indiana. 


@ A catalogue on Fused Quartz may be 
obtained from the Lamp Glass Dept., 
General Electric Co., Campbell Rd. and 
Euclid Ave., Willoughby, Ohio. 


@ Chemical Words is the subject of a paper 
delivered at the last meeting of the 
American Chemical Society in Atlantic 
City. This explains certain aspects of 
trademarks, trivial, generic, and special 
technical words as used in science and 
industry. It describes the system used 
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recommended... 
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POLAROGRAPHIC 
METHOD 


OF ANALYSIS 


| 

| 
By OTTO H. MULLER, 
Associate Professor of 
Physiology, State University 
of New York Medical Center 
at Syracuse, Syracuse, N.Y. 


In this second revised and augmented 
edition, the author purposes “‘to present 
a simple account of polarography in a 
form which can be used by teachers and 
students in physical chemistry as well 
as in advanced courses in analytical 
chemistry.” The emphasis is on prin- 
ciples and the scope is descriptive rather 
than mathematical. It begins with an 
excellent review of electroanalysis, 
showing the relation of polarography to 
other electro methods. A brief de- 
scription of apparatus includes equip- 
ment constructible from parts readily 
available in many laboratories. Funda- 
mentals of quantitative and qualitative 
analysis and recent developments are 
discussed in some detail. Chapters on 
applications and suggestions for prac- 
tical polarography complete the book. 


A particularly good feature is the in- 
clusion of 26 experiments, and the 
graphs and tables of data obtained from 
them constitute the illustrative material 
of the text. These experiments could 
be undertaken with profit by anyone 
desiring an experimental indoctrination 
in polarography. 

The book is especially recommended 
to students, beginners in the field, and 
anyone desiring a brief but compre- 
hensive introduction of the funda- 
mentals of polarographicmeasuremeits. 


Joun K. Tayior 
ANALYTICAL CHEMISTRY 


illustrated $4.50 
(Foreign $5.00) 


CHEMICAL EDUCATION 
PUBLICATIONS 
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in compiling and maintaining a file giving 
the chemical composition, use, and source 
of many chemicals and chemical products. 

A copy of this paper is available from 
the Cheminform Institute, Coliseum 
Tower, New York 19, N. Y. 


@ Chilean Iodine Educational Bureau, 
Inc., !20 Broadway, New York 5, N. Y., 
offers copies of Jodine Abstracts and 
Revieos Volume 4, Number 3, which 
contain a table of “Phy sical Properties of 
Jodine and Its Inorganic Compounds,’’ 
listing 687 substances. This is a revised 
and enlarged edition of the table published 
in 1951 in Iodine Abstracts and Reviews, 
Volume 2, Number 1. 


@ Science Service, 1719 N Street, N. W., 
Washington 6, D. C., has published 
The “hemical Elements ‘by Helen Miles 
Davis in paperback edition for 50 cents. 


@ The following may be ordered from 
OTS, U. S. Dept. of Commerce, Washing- 
ton 25, D. C. AEC-tr-3541 Tagged-Atom 
Method of Studying the Biosynthesis of 
Chlorophyll (Metod Mechenych v Izuchenii 
Biosinteza Chlorofilla), A. A. Shlyk, 
translated from a publication of the 
Publishers of Academy of Science of 
Belorussian SSR, Minsk, 1956, by the 
U.S. Atomie Energy Commission. $2.50. 
Chemistry of the Lighter Elements: Second 
Annual Progress Report. E. C. Evers 
and others, Office of Naval Research. 
January, 1958. 105 pages. (Order PB 
151534.) $2.50. Surface Phenomena in 
Solids: A Literature Review. C. G. C. 
White and S. Helf, Picatinny Arsenal, 
U. $8. Army Ordnance Corps. May, 
1959. 34 pages. (Order PB 151846.) 
$1.00. PB 151804 Status Report on Fuel 
Cells, B. R. Stein, Army Research 
Office, June 1959. It contains 119 
pages, price $1.25. 


New Chemicals 


() City Chemical Corp., 132 W. 22nd St., 
New York 11, N. Y., announces the avail- 
ability of the following compounds: 
zine citrate, strychnine arsenate, sodium 
zine uranyl acetate, manganese pyrophos- 
phate. 


() Newly announced by Bio-Rad Labo- 
ratories, 32nd and Griffin Ave., Rich- 
mond, California, is a series of ion-ex- 
change resins specially prepared for the 
separation and analysis of amino acids. 
Two types are available—those for use 
with fraction collectors and those for use 
with amino-acid analyzers. The frac- 
tion-collector group is supplied in three 
types to correspond with the B, C, and 
D fractions recently described by Moore, 
Spackman, and Stein. 


© Anew carbon-14 labeled radiochemical 
ls now available from Tracerlab, 1601 
Trapelo Rd., Waltham 54, Massachusetts. 
The new compound i is acetic anhydride— 
2C and may be employed for investi- 
gations of the chemistry of steroids, 
hormone ‘s, and other compounds requir- 
ing the use of a labeled acetylating agent. 


(Continued on page A28) 


WELCH CHART OF THE ATOMS 


Chart and 48-page KEY booklet both completely revised by Dr. W. F. Meggers 


Improved readability @ Large size—-42 XX 58 inches @ Lithographed in 6 colors 
Lists latest atomic weights compiled by international Union for Pure and applied Chemistry 


PERIODI 
he Atoms Grouped According te 
28 
<8 2 


2-3-0 


Ir 


4854. CHART OF THE ATOMS, 1959 Edition. Each, $7.50 
Write for complete circular 
W. M. WELCH SCIENTIFIC COMPANY 
DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 SEDGWICK STREET, DEPT. A-1, CHICAGO 10, ILLINOIS, U.S.A. 


plastic Tubing 


dimensional stability 
water-clear transparency 
high chemical resistance 
withstands autoclaving 


non-toxic 
economical 
absolute safety 
complete neutrality 
lasting flexibility 
heat resistance 


40 different sizes (1%” ID to 2” ID) 


PRopuct 
Our informative Catalog 
H-459 and a sample 
of NALGON will be sent 
. Write Dept.44 


fn) on request 
WORLD’S LARGEST PRODUCER OF PLASTIC LAB-WARE 
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Heavily reinforced bulb 


‘ cuts down breakage. 
Complete range. 


REINFORCED 


Reference ........Page 28 

of the Ealing 
Catalog for 
complete 
description of 
this outstanding 
instrument. This 
is just one of 
the more than 
300 instruments 
for the physical 
sciences offered 
exclusively by 


Ealing. 
THE 
FALING 
CORPORATION 


37 University Road 
Cambridge 38 
Massachusetts 


@ a Baird-Atomic Affiliate 


Only 6 inches long and 
will not upset beakers. 
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Miscellany 


% American Chemical Society Award in 
Instrumentation Sponsored by E. H. 
Sargent & Co. Purpose: To recognize 
and encourage achievement in the origi- 
nation, improvement, or application of 
instrumental methods of chemical analy- 
ses. Nature: The Award shall consist 
of $1000 with an appropriate certificate 
and an allowance of not more than $150 
for traveling expenses to the meeting at 
which the Award will be presented. 
Establishment and Support: Sponsorship 
of this Award was assumed by E. H. 
Sargent & Co. in 1959. A prior ACS 
Award in Chemical Instrumentation spon- 
sored by Beckman Instruments, Inc. was 
established in 1953. Rules of Eligibility: 
A nominee must be a resident of the 
United States or Canada and must have 
accomplished a practical and _ signifi- 
cant improvement over prior chemical 
analytical techniques by origination or 
modification of laboratory methods em- 
ploying instrumental actuation or meas- 
urement. 


* A new compact Battery Chemistry kit 
which enables elementary and junior 
high school teachers to effectively teach, 
through student experimentation, the 
generation of electricity by chemical 
action has been announced by the Science 
Education Division of Product Design 
Co. of Redwood City, California. 


* The National Science Foundation has 
announced the award of grants totaling 
about $9,200,000 to 33 colleges and 
universities to support Academic Year 
Institutes for science and mathematics 
teachers. This will be the fifth year of 
this program, whose purpose is to help 
teachers improve their subject matter 
knowledge through a year’s advanced 
study on a full-time basis. 

Approximately 1600 experienced teach- 
ers will be enrolled in the Institutes 
in the 1960-61 academic year, of whom the 
great majority will be secondary school 
teachers. A limited number of openings 
for college teachers will also be available 
in some of the Institutes. Each teacher 
will pursue a program of study in science 
or mathematics planned especially for 
him and conducted by scientists noted 
both for competence in their fields and for 
skill in presentation. 


% The National Bureau of Standards 
is now distributing 60,000 samples of 
standard materials a year to other labora- 
tories for use in controlling chemical 
processes and in maintaining the accuracy 
of apparatus and equipment. A total 
of over 600 different materials are avail- 
able from the Bureau—principally chemi- 
cals, ceramics, metals, ores, and radio- 
active nuclides. These standards make 
possible uniform measurements of heat 
and temperature, define the colors of 
paints, and calibrate instruments that 
control the composition of metals and 
motor fuels. 


Vitreosil 


LABORATORY WARE 
OF HIGHEST PURITY 


e For excellent thermal shock resistance, and 
inertness 

e For guarding the real purity of your com- 
pounds in crucibles, retorts, muffles, ¢'shes, 
tanks, pots, trays 

e For outstanding electrical prope: ties, 
strength, impermeability in ball & socket 
joints, standard taper joints, gradec seals 


A wide variety of laboratory ware is availavle in 
all types an sizes. Also we fabricate to your 
specifications. See our ad in Chemical En; ‘neer- 
ing Catalog. 


Write for complete, illustrated 
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Analytical Filter Papers 
Quick Rebrence Cotalg 


FILTRATION CHART 


for use in Chemirc Analysis 


rapid, 
hydroxides such as iron 


Diameter, cm, 


Ash per circle 
(in milligrams) 


Ash-Free. Thick, Retentive 
iter speed. ‘This highly abeorbent paper provides increased retention without loes of 


CARL SCHLEICHER «2 SCHUELL 
Keene, New Hampshire am 


_ FILTER PAPER DATA FOR QUICK REFERENCE ft SS Carl Schleicher & Schuell Co. 


Vaiuable up-to-date SaS Quick Reference Catalog 
gives filter paper data at a glance. Eight color pages. 


Keene, New Hampshire, Dept. JC-10 


filt : F 
on filter paper: Ash Free (less than (Name) (Position ) 


0.007% ash); Qualitative; Hardened and 


ih Wet Strength; Folded; Miscellaneous and Filtration Company) 
Specialties. Description of each paper, uses, 


«rele diameters, sheet sizes. INCLUDES HANDY 


_ FILTRATION CHART showing retention yalues. f (State) 


Sond for. your S&S Quick Reference Catalog now 


0 Also send S&S Analytical Filter Paper Sampler 
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ASHFREE Papers 4OW RAPERS 
| 
ASH FREE FILTER PAPERS 
Thin. For use in the flteation ofthe individual 
| aluminum hydroxides, etc. Particularly useful in the filtration of bulky 
nous Precipitates from sodium hydroxide media. 
Diameter, em. 544 | 7 " m | 18% 
extremely low ash content of the paper are essential, 
BLACK RIBB 5% ‘ " | 1% 
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Pumping Notes 


GEARCHEM Pumps Solve 
Catalyst Metering Problem 


Hanford Nuclear Operations, Rich- 
land, Washington, had a real problem 
in metering, at variable flow rates, a 
viscous catalyst used to cure silicone 
rubbers. Impulse diaphragm pumps, as 
normally used to move this hesitant 
mass, gave undesirable slug type de- 
livery with unavoidable irregular volu- 
metric yields. 

The problem was solved with Eco 
GEARCHEM pumps in Hastelloy* con- 
struction and with Hastelloy gears, 
driven by Vickers variable speed 
transmission. These pumps, supplying 
linear, low capacity flows, provided 
the essential, dependable metering of 
the catalyst for uniform end product. 


From Viscous Catalysts 
To Thinner-Than-Water Solvents 


Thus, the GEARCHEM Pump proves its 
great versatility. The requirements of 
U.B.S. Chemical Company, Cambridge, 
Mass., were the exact reverse of 
Hanford Nuclear Operations outlined 
above. 

Here the problem was the exact meter- 
ing of several thinner-than-water 
media into a reactor. Suction lift also 
was required at low rpm. 

Several Eco GEARCHEM pumps with 
Vickers variable speed drives were 
employed with Rotometers, permitting 
accurate adjustment of flow rates of 
each media. The pumps were equipped 
with TEFLON{ gears and floating wear 
plates, compensating for expansion 
and contraction and normal end wear 
of the TEFLON gears. This construction 
assures sustained high vacuum for 
necessary suction lift and reproducible 
accuracy in constant flow metering 
within plus or minus one per cent. 


Battery Builders Choose ALL-CHEM 


DELCO-REMY, Division of General 
Motors, Anderson, Indiana, long time 
users of Eco ALL-CHEM Pumps for 
their non-segmentated, non-aerated 
flows in handling mixtures of phenol, 
sulphuric acid and water — have re- 
cently reordered for their Olathe, 
Kansas operation. These ALL-CHEM 
Pumps are made of Carpenter 20 
stainless steel with du Pont TEFLON 
Impellers, bearings and packings. 


= 


Immersion Techniques Provide Ultimate | 


Nothing better illustrates low cost 
engineering for ultimate require- 
ments with Eco Pumps than the five 
GEARCHEM units shown above. This 
is a repeat order from a customer 
that has used Eco GEARCHEM 
Pumps, submerged in an_ inert 
liquid, to pump against vacuums in 
the 20 to 50 micron range in the 
distillation of aromatics. 


High Praise for 
Zirconium Pump 


Typical of many highly favorable 
comments from users of Eco zir- 
conium GEARCHEM Pumps are the 
two following: 

Coast Manufacturing & Supply Co., 
Livermore, Cal.: “You will probably 
be interested in knowing that before 
we installed our Eco pump, we tried 
two other makes of acid pumps and 
both failed. 

“Our Eco Series 400 GEARCHEM 
Pump with zirconium body and 
TEFLON gears has, to date, given us 
trouble-free, dependable service.” 
(Put in service February 1959, 
pumping muriatic acid.) 

Stauffer Chemical Co. This company 


‘reports many disappointing experi- 


ences with various makes of pumps 
to handle methy! sulphony!] chloride 
until they finally settled on Eco zir- 
conium GEARCHEM Pumps for this 
problem job. Gears supplied were of 
TEFLON and shafts of Tantalum. 


Immersion techniques meet opera- 
tional requirements impossible to 
accomplish with packed stuffing 
boxes or even the most complicated 
mechanical seals. They accomplish 
not only positive exclusion of air 
from the pumped media, but also 
safe disposal of hazardous stuffing 
box leakage into a suitable immer- 
sion medium. 


Petroleum Alkylation 
Employs Many Monel Pumps 


Several refineries have purchased 
Eco GEARCHEM Pumps in Monel, 
with carbon bearings and carbon 
wear plates, metallic gears of Has- 
telloy C, and grease-sealed, lantern- 
ring stuffing boxes. These pumps 
are handling mixtures of hydro- 
earbons with hydrofluoric acid in 
various concentrations and viscosi- 
ties at pressures to 100 psi and 
temperatures to 300° F. 


ALL-CHEM® Rotary Pumps 
MINILAB® Rotary Pumps 
GEARCHEM® Gear Pumps 
CENTRI-CHEM® Centrifugal Pumps 


ECO Products for Handling Corrosive and 
Hazardous Processing Fluids 


PUMPMOBILE® Portable Pumping Units 
GEAR-VAC® Valves 
CHEMICAL DISPENSING VALVES 


Factory Mutual Approved 


Ask for literature on any or all of these ECO Products 


*Union Carbide Trademark. 


tdu Pont Trademark. 


‘ECO ENGINEERING COMPANY 12 New York Avenue - NEWARK 


the big name. wv nal pumpi for the process in 
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NEW, low-cost PYREX brand labware lets you give him 
safety and ruggedness ... and still stay within your budget 


You want to start him off right. 

So you pick Pyrex brand labware. 
Labware that’s dependable, rugged, 
safe, long-lasting. Labware that’s ex- 
pertly fashioned from Pyrex brand 
glass No. 7740. No worries about cor- 
rosion, heat shock, or rough use. 

But what about cost? Well, with 
these new, low-cost items you can still 
give every student the quality glass- 
ware he deserves . . . and stay within 
your budget. 

Examples? The new 2124 burette 


can cost as little as $5.03; the 1550 re- 
agent bottle with polyethylene stopper 
just $0.55; and the two-piece student 
cylinder only $1.03.* 

And low initial cost is just the start 
because long-lasting Pyrex labware 
can save you money all through the 
year. Many items are specially de- 
signed to serve the need of the student. 
Like the new 6440 thistle tube that’s 
square-shaped to prevent roll, rein- 
forced at wear points. Or the two-piece 
student cylinder—a glass column and 


*Prices based on orders consisting of an assortment of 100 packages of 
Pyrex brand labware. Order through your regular laboratory supply dealer. 


PYREX* laboratory ware ... the tested tool of modern research 
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a detachable plastic, hex-shaped base. 
In case of breakage, you replace only 
the column, at /ess than the cost of the 
complete unit. 

Isn’t now the time to look into the 
safety and savings you get only with 
Pyrex brand glass laboratory ware? 
Consult our LG-1 Catalog and the 
NEW Supplement No. 3. For copies 
of either, write to Corning Glass 
Works, 76 Crystal St., Corning, N. Y. 


CORNING GLASS WORKS 


W CORNING MEANS RESEARCH IN GLASS 


| 
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A NEW SERVICE TO SCIENCE 2 


FIVE FISCHER & PORTER WAREHOUSES SPEED 
KIMBLE GLASSWARE TO LABORATORIES EVERYWHERE 


Five warehouses so arranged on the map that wherever you may be, there’s a Fischer & Porter stockpile near >y 
—Hatboro, Chicago, Atlanta, Houston, Los Angeles. Five Fischer & Porter warehouses stocked to the ceil 1g 
with a complete selection of Kimble laboratory glassware—sporting the new Kimax® Teflon® Stopcoc.’. 
Never freezes—never leaks—never needs grease! A complete integrated catalog is available now. 

Write Fischer & Porter Company,4310 County Line Road, Hatboro, Pennsylvania. 


> 


®Manufactured by Kimble Glass Company under licenses granted by Fischer & Po °r- 


®Reg. T.M. Kimble Glass OReg. T.M. E.1. Du Pont 
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IS CENTRIFUGING 
BOTTLENECK? 


The Adams Analytical Centrifuge, 
with its “2 to 4 Student’ capacity, 

eliminates student “waiting time,” 

solves your space problem 


SAVES VALUABLE TIME...With 1 machine for every 2 to 4 stu- 
dents, there is little lost “‘waiting time.”’- 

Relatively high fixed speed (3400 RPM) and angle-head efficiency 
reduce time required for individual procedures. 

Fast stopping, with light pressure of hand. 


SAVES VALUABLE SPACE... Compact (10 in diameter) machine 
requires minimum of table space. 
light and portable—weighs only 11% Ibs. 


This six-place centrifuge (for 5 ml. or smaller tubes) is ideally 
suited for teaching elementary and analytical chemistry, including 
qualitative analysis. in the industrial laboratory, its speed and vari- 
able capacities recommend its use for micro & semi-micro work. 


Economically priced, strongly constructed with a chemical- 
resistant finish, the Adams Analytical Centrifuge is maintenance- 
free... oilite bearings need no lubrication for 2 years. Brushless, 
sparkiess motor eliminates fire hazard. 110-115 volt, 60 cycle, 
AC motor {transformer for 220 volt available). 


‘ Complete with angle-head, six shields and cushions, and six 
5 ml. ungraduated taper bottom glass tubes... ..... $69.00 


ATTRACTIVE QUANTITY DISCOUNTS... Order from your supplier, 


or write Clay-Adams, Inc., 141 East 25 St., New York 10, N.Y. 


Clay-A yams 


NEW YORK 10 
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THE ATOM AND CAREERS 


You are looking at a photograph recently re- 
leased by the Atomic Energy Commission. It 
shows the Commission’s heavy water plant 
near the banks of the Savannah River in 
South Carolina. It is but one unit of an 
atomic energy project that covers more 
ground than the entire city of Chicago. 


This vast installation was built by Du Pont 
at government request in 1950 for cost plus 
$1. Still operated by Du Pont, it stands as a 
bastion of strength for the free world. Equally 
important, here are being expanded horizons 
of nuclear engineering which will eventually 
lead to better living for all of us. 


Like hundreds of other Du Pont research 
projects, this atomic energy project has led 
to a variety of new jobs. In the laboratory. 
In production. In administration. Good jobs 
that contribute substantially to the growth of 
Du Pont, and our country’s security. 


How does this affect your students? 


For qualified bachelors, masters and doc- 
tors, career opportunities are today greater 
at Du Pont than ever before. There is a bright 
future here for metallurgists, physicists, 
mathematicians, electrical and mechanical 
engineers, and other technical specialists, as 
well as for chemists and chemical engineers. 


For good men, there is a real future here 
in any of hundreds of areas, from the devel- 
opment of new fibers, films or plastics to the 
exploration of solar energy. And in the sale 
and marketing of new products developed in 
these and many other areas. In every case, 
the new employee is given responsibility from 
the very start, along with training that is 
personalized to fit his background, interests 
and special abilities. 

If you would like more information «}out 
opportunities at Du Pont, for reference in 
your career counseling, write us. E. |. du 
Pont de Nemours & Co. (Inc.) , 2420 Nem ours 
Building, Wilmington 98, Delaware. 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEM STRY 


REG. paT OFF 
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PREPARATION OF SODIUM BY ELECTROLYSIS 
OF SOLID SODIUM HYDROXIDE 


Submitted by: Joseph Ciparick, 8.J., Xavier High School, New York, N. Y. 
Checked by: Julian J. Hamerski, Worthington Junior College, Worthington, Minnesota 


PREPARATION 
Chemicals: A stick of sodium hydroxide. 
Apparatus: Electrolysis demonstration apparatus 
with flexible electrodes (or rubber bands to hold 
NaOH tightly between the electrodes), copper 
electrodes, 120 v d. c. source, 40-w light bulb. 


DEMONSTRATION 

Place the stick of sodium hydroxide between the 
copper electrodes of the electrolysis apparatus. The 
stick is held by wrapping wire around the NaOH or by 
rubber bands. A 40-w light bulb is placed in series 
with the electrodes and a direct current source of about 
120 v is applied. 

The stick of sodium hydroxide will begin to “sweat,” 
and drops of the caustic solution will drop. (Warning: 
Have a beaker ready.) The light glows dimly after a 
few minutes. Most of the drops are formed near the 
cathode. The stick dries almost completely, and the 
light begins to glow more brightly, getting brighter and 
brighter over a period of about five minutes. At the 


anode, a brown residue forms. At the cathode, spitting 
and sparking shows that the sodium metal which has 
been formed reacts with the moisture present. The 
metal then forms little droplets; these connect and 
travel from cathode to anode. This “wire” may travel 
all the way to the anode, and when it makes the con- 
nection, the light glows with full power. 


REMARKS 


A brown residue at the anode has not been identified. 
It is insoluble in water and soluble in dilute HCI. 

When this experiment was checked on a moist 
summer day, no visible shiny sodium trails were found. 
However, free sodium was present as demonstrated 
when the stick was placed in water. Small sodium 
balls ran across the water surface as they reacted. 


EpitTor’s Note 


The above has been condensed from a narrative report by 
Ciparick which leaves a number of questions unanswered. This 
should be a challenge to readers’ scientific curiosity. 


Journal of Chemical Education - January 1960 


BROMINATION OF 1-PENTENE 


Submitted by: C. W. Larson, Michigan State University, East Lansing, Michigan 
Improved by: L. R. Gess, Albion Public Schools, Albion, Michigan 


PREPARATION 

Support a 1000-ml round bottom flask at a 30 degree 
angle with a ring stand. Have a source of bromine 
vapor. Place 10 ml of 1-pentene in an atomizer. 
DEMONSTRATION 


Pour bromine vapor into the round bottom flask un- 


til there is a rich orange color. Squirt 1-pentene into 
the flask with the atomizer until the bromine color 
is gone. The immediate disappearance of bromine 
color indicates the reaction of bromine with the un- 
saturated hydrocarbon. 

This demonstration shows very nicely the typical 
reaction of the addition of bromine at a carbon-carbon 
double bond. 
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This pump is recommended principally for vacuum 
distillation. The large volume of oil dilutes the vapors 
which are a product of the distillation, thereby reducing 
sticking and corrosion of the pump mechanism. If the 
oil becomes too contaminated, it can be removed quickly 
and easily by means of the drain cock. The movement 
is simple, trouble-free and operates quietly. 


1404H. WEGNER PUMP, Motor Driven. 
For 115 volts, 60 Cycles, A.C. Each $150.00 


14041. WEGNER PUMP, Motor Driven. 
For 230 volts, 60 Cycles, A.C. Each $152.00 


Patent 2337849 


VACUUM DISTILLATION PUMP 


SINGLE-STAGE CONSTRUCTION—————— 


e Guaranteed Vacuum .02 mm. (20 microns) 
¢ Free Air Capacity 33.4 Liters Per Minute 


Extra Large Oil Reservoir and Greater Free Air Capacity 
increase value and utility of pump for vacuum distillation purposes 


designed for speedy distillations, continuous, uninterrupted service 


Simple Movement 
e Trouble-free Operation 
e Quiet Running 


e Enduring Service 


Pump Revolutions—300 RPM 
Motor 1/3 HP—1725 RPM 
Tubing Required—5/8-inch i.d. 
Over-all Dimensions of Mounted 
Pump 
1954 x 114% x 15% inches high 
Belt-tightening Provision 
Extra Supply of Duo-Seal Oil 


PRICE 


150° 
Complete with Motor 


1404F. WEGNER PUMP, Motor Driven. 
For 115 volts, D.C. Each $215.00 
For attached Belt Guard add $17.50 to prices. 


1404. WEGNER PUMP, Unmounted. 
With pulley, but without motor, belt, or base. 
Each $115.00 


W. M. WELCH SCIENTIFIC COMPANY 
DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 

Manufacturers of Scientific Instruments and Laboratory Apparatus 
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NEW BOOKS FROM INTERSCIENCE 


Eastman Kodak Company 


Physical Methods of Organic Chemistry 
Third Completely Revised and Augmented Edition 
In Four Parts edited by ARNOLD WEISSBERGER, 


Seventeen new chapters—on such topics as Automatic Control, Particle Size and Molecular 
Weight Determination, Nuclear Magnetic Resonance—have been added to this completely 
revised edition of the authoritative guide to the application and understanding of 
instrumental methods. Several chapters have been entirely rewritten, all have been 
revised to include new data, new techniques. The Third Edition is completely up-to-date, 
1000 pages larger, containing nearly 50% new material. 

Part I: 1959 930 pages $24.50 Parts 2, 3,4: In press 


Advances in Spectroscopy 


University of Sheffield 


The Physical Chemistry of Surfaces 
by A. W. ADAMSON, University of Southern California 


Modern Coordination Chemistry: Principles and Methods 
edited by J. LEWIS, University College, London, and R. G. WILKINS, 


Anew series edited by H. W. THOMPSON, St. John’s College, Oxford 


All important aspects of spectroscopy, pure and applied, atomic and molecular, emission 
and absorption—relating to physics, chemistry, biology, astrophysics, meteorology and 
general technique—will be authoritatively surveyed in the volumes of this new series. 
Spectroscopy in the Vacuum Ultra-violet (D. A. Ramsay); The Infra-red Spectras of 
Polymers (A. Elliott); are two of the eight topics discussed in Volume 1. 

Volume 1: 1959 372 pages $12.50 


A comprehensive physico-chemical treatment of both liquid and solid surfaces. The 
theory is developed and then applied to problems of friction and lubrication; wetting, 
flotation, and detergency; emulsions and forms; chemisorption and catalysis. Deep 
penetration of the basic material, and logical development of the subject, makes this 
volume well-suited for use as an advanced text. 

In press Approx. 475 pages 


The physico-chemical techniques which have made possible the clarification of the 


. structure of coordination compounds are described here within a framework of the 


theoretical background of each and a presentation of recent results and interpretations. 
This advanced text effectively unites, in one volume, the theory of coordination chem- 
istry with the experimental techniques needed to determine their structure and the 
nature of their chemical bonds. 

1959 502 pages $12.50 


uantum Chemistry: Methods and Applications 
by R. DAUDEL and R. LEFEBVRE, Centre de Chimie Theo- 
rique de France and C. MOSER, Institut du Radium 


The important concepts of quantum mechanics and the simple principles of the calcula- 
tion of waye functions are clearly presented in the first part of this advanced text. Their 
application to the study of chemical reactivity—substitution and addition reactions, acid- 
base equilibria, oxidation-reduction potentials, etc.—is demonstrated. The more elaborate 
methods which offer further progress in application are treated in the second part. 
Recent theoretical and practical developments are also discussed and interpreted. 
March 1960 586 pages $14.50 


INTERSCIENCE PUBLISHERS, INC. 


250 FIFTH AVENUE, NEW YORK 1,N. Y. 
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DNA 
KIT 


VanR. 
Potter 


University of 
Wisconsin 


practical 
models 
based 
on the 
Watson- 
Crick 


Special aspects of nucleic acid 
structure can be observed when 
the models in the DNA Kit are as- 
sembled. Students following the 
development of the Watson-Crick 
Theory will welcome the low cost 
and availability of the kit. Back- 
ground gained in the study of this 
theory will be useful in further sci- 
entific study at higher levels. 
Copyright 1959; pre-cut for easy as- 
sembling. $1.00 


A new book... a different 
approach based on recent 
information 


METABOLIC MAPS, VOLUME II 


WAYNE W. UMBREIT 
Rutgers University 


Experimental information about reac- 
tions oe in living cells is sum- 
marized, available at a_ glance, with 
these metabolic maps. The advanced 
research worker and the student will 
find that current information in this 
usable form promotes understandin 

of the metabolic pathways. Copyrigh 
1960; 8'/2 X 11” size; about 200 pages, 
cloth bound. Price open 


For Biochemistry . . . a text 
and a laboratory manual 


ELEMENTARY BIOCHEMISTRY 


EDWIN T. MERTZ 
Purdue University 


With emphasis on the comparative bio- 
chemistry of animals, plants and micro- 
organisms, this book provides broad 
coverage and contains interesting bio- 
chemical facts. Material is intended 
for students with background in gen- 
eral and organic chemistry. It was writ- 
ten for an introductory biochemistry 
course for college undergraduates at 
second semester sophomore pee 
levels. yright 1959; 81/2 « 

size; about pages; $9.50, spiral 

$6.50, ound 


Also available: LABORATORY EXPERI- 
MENTS IN BIOCHEMISTRY (accompany- 
ing laboratory manual) by Mertz-Porter. 

$2.75 
Send your order to 


BURGESS PUBLISHING CO. 


426 So. 6th St. Minneapolis 15, Minn. 
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BOOK REVIEWS 


reading of this book would then be re- 
markably helpful in assessing the evidence 
from a fresh point of view. But if this 
presentation, admittedly introductory in 
the title, were to be the first approach to 
heterocyclics then the reviewer holds some 
reservations that the average graduate stu- 
dent would acquire an adequate factual 
grasp of heterocyclic chemistry. The he- 
terocyclic field is important enough for any 
organic chemistry student to own at least 
two texts devoted to it, and Albert’s text is 
highly recommended as one of them. 


Cuar.Es D. Hurp 
Northwestern University 
Evanston, Illinois 


Laminated Plastics 


D. J. Duffin, Continental-Diamond 
Fibre Corp., Newark, Del. Reinhold 
Publishing Corp., New York, 1958. 
viii + 254 pp. Figs. and _ tables. 
13.5 X 19 cm. $5.75. 


This tenth book in the Reinhold Plas- 
tics Applications Series bears the mark of 
a professional writer. Mr. Duffin is 
editorial consultant for Continental-Dia- 
mond Fibre Corporation. The book 
shows both his technical and his writing 
competency. The non-specialist reader’s 
interest is held and carried along through 
the book and this is not accomplished by 
slighting the technical aspect. 


The development follows a logical 
order. There is a chapter apiece for ech 
of the basic ingredients (the resins and ‘he 
base materials). The following chap\crs 
deal with manufacturing, and the res: of 
the book discusses properties, hand)ing, 
and uses of the product. An exten dled 
discussion is made of the rather strik ng, 
high temperature, heat-resistance prop- 
erties of some of the laminates which are 
used as rocket parts. There are \ cry 
adequate tables of physical properti- of 
the laminates, of their applications, ind 
their manufacturers. The interested ‘«ch- 
nical man will be able to form a coin) ete 
picture of the role of these mate vials, 
Also, since this is one of the most rea:able 
of the Plastics Application Serie-, it 
could well be a usetul part of a course in 
industrial chemistry, chemical enginecring, 
ete., as an introduction to the plastics 
field which is likely to encourage further 
interest. 

Tuomas E. Ferincton 
The College of W coster 
Wooster, Ohio 


Thermodynamics 


Gordon J. Van Wylen, Chairman, |ept. 
of Mechanical Engineering, University 
of Michigan. John Wiley & Sons, 
Inc., New York, 1959. xxiii + 567 pp. 
Figs. and tables. 15.5 X 23.5¢em. $7.95. 


The author states in the preface that one 
of the reasons he prepared this book was 
that he believes there is room for a book 


(Continued on page A40) 


should have one at 


Do not waste costly man hours waiting for or 
walking to a balance. For only $29.50 you can 


have each chemist or weighing station 


equipped with a fast, accurate 
Cent-O-Gram. 

SENSITIVITY .01 gram (1 Centigram) 
CAPACITY 311 Gram 


MODEL C.G. 311 
TRIPLE BEAM BALANCE 


1050 COMMERCE AVE. 
UNION, NEW JERSEY 
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Estok—ORGANIC CHEMISTRY 


Designed for one-semester or one-quarter courses, this 
short text is ideal for students of agriculture, home 
economics, veterinary sciences and other fields requiring 
a sound background in organic principles. Dr. Estok 
covers only those reactions necessary to a basic under- 
standing of organic chemistry. He writes in a “scienti- 
fic” rather than a popularized style, and stimulates stu- 
dent interest with copious use of illustrations, and by 
showing practical uses of organic chemistry in everyday 
life. Material has been carefully limited to 14 chap- 
ters, so that “short text’’ has real meaning. Aliphatic 
and aromatic chemistry are considered concurrently 
after the first three chapters. 


By Geonce K. Estox, Ph.D., Associate Professor uf Chemistry, Texas Tech- 
nological College, Lubbock, Texas. 275 pages, illustrated. $5.50. 


New! Davenport—HISTOLOGICAL 
AND HISTOCHEMICAL TECHNICS 


Clear and concise in presentation, this text is designed 
for undergraduate courses in microtechnique or histo- 
logical technique. Thorough descriptions are given of 
methods for preparing organs, tissues or tissue compo- 
nents of invertebrates, vertebrates and plants for micro- 
scopic observation and study. The arrangement of 
methods is based upon the nature of the methods them- 
selves rather than on the type of specimen or tissue com- 
ponent. Part I covers the nature of tissues, the tech- 
luques of fixation, washing, drying, etc. Part II dis- 
cusses formulas and specific application of procedures. 
Part III is devoted wholly to Histochemistry, with an 
fitire chapter on the Application of Schiff’s Reagent. 


plained. 


By Hanoup A. Davenport, M.D., Professor of Anatom i 
versi M.D., y, Northwestern Uni- 
“sity Medical School, Chicago. About 401 pages, illustrated. 

New—Just Ready! 


Saunders texts to encourage student interest 
and proficiency in chemistry 


Reasons for performing procedures are carefully ex- “ 


Luder, Vernon and Zuffanti— 
GENERAL CHEMISTRY 


Second Edition—This text for the two-semester course 
for college freshmen explains the basic facts and today’s 
trends in chemistry. It leads students from intro- 
ductory considerations of the scientific method and the 
aims of chemistry through the complexities of polymeri- 
zation. In the first few chapters, experimental facts 
are presented before the theory designed to explain 
them. After the introduction of periodic charts, the or- 
ganization is determined primarily by the arrangement 
of the elements in the periodic table. The book is flex- 
ibly arranged so that the instructor can change the or- 
der of topics to suit his own methods. 


By Wiiuram F. Luper, Ph.D.; Arnruur A. Vernon, Ph.D.; and Saverio 
ZurFFAanti; all essors of Chemistry, Northeastern Cay. 582 pages 
with 149illustrations. $6.75. Second Edition 


New (5th) Edition! 
Harrow et al.—LABORATORY 
MANUAL OF BIOCHEMISTRY 


This helpful manual with step-by-step directions for 
over 180 experiments can be used with any standard text 
in biochemistry. Every experiment is described with 
pin-point precision. The authors make use of supple- 
mentary explanations, illustrations, and charts to in- 
crease clarity. The manual has been extensively revised 
for this new edition to require less laboratory supervi- 
sion by the instructor. There are two new experiments 
on enzymes: (a) Succinic acid dehydrogenase, and (b) 
the effect of competitive inhibition on enzyme action. 
A new experiment has also been added on the determina- 
tion of inorganic constituents of saliva. Each experi- 
ment is followed by study questions to quicken the stu- 
dent’s observation. 


By Bensamin Harrow, Ph.D.., Professor of Chemistry, Emeritus, College of the 
City of New York; Apranam Mazur, Ph.D., Associate Professor of Chemistry, 
Col of the City of New York; and Associates. About 176 pages, illus- 
cel New (5th) Edition—Just Ready! 


Gladly sent to teachers 
for consideration as texts 


W. B. SAUNDERS COMPANY 
West Washington Square 
Philadelphia 5 
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that combines three features. These fea- 
tures he named as (a) an approach directed 
toward students, (b) a rigorous treatment 
of fundamentals, and (c) a distinctly engi- 
neering perspective. Although the book 
represents an effort to fulfill these needs, 
there have been many books written in the 
field of thermodynamics which encom- 
pass the above three features. 

The chemical engineering and chemistry 
professors will find little in this book, for 
their purpose, which has not been covered 
in other mechanical engineering thermody- 
namics texts. 

The classical approach is used in the 
treatment of the second law. Chapter 


six deals with the Kelvin-Planck and the 
Clausius statements, the Carnot Cycle, 
and the thermodynamic scale of temper- 
ature. In Chapter seven the inequality of 
Clausius is introduced and the entropy is 
defined. Availability and irreversibility 
are covered in Chapter ten. 

As is usual in a mechanical engineering 
thermodynamics book, there are separate 
chapters on refrigeration, compression of 
gases, vapor power, cycles, and fluid flow 
topics. Chapter 15 contains only 45 pages 
on the subject of chemical reactions and 
combustions. Most of this discussion is 
relatively elementary for the chemist and 
chemical engineer. In Chapter 16, only 
21 pages are devoted to the chapter on 
equilibrium. 

Although the author writes with clarity 


“The experiments are 


text. 


good student.” 


xiv + 818 pp. 


Evanston, Illinois 


well chosen and standard..... 


Theory and Practice 


W. J. Blaedel and V. W. Meloche 


* “I am intrigued with the organization and content of the 
It has taught me and my students a great deal.” 


* “The book more than lives up to the good things I heard 
about it prior to publication.” 


* “The style of writing is simple and clear.” 


* “The elementary part is simple and suited to the average 
student, but the supplement also makes it challenging to the 


ROW, PETERSON AND COMPANY 


ELEMENTARY 
QUANTITATIVE 
ANALYSIS 


University of Wisconsin 


$6.90 


Elmsford, New York 


A40 / Journal of Chemical Education 


and has taken pains to present the mate ja] 
in a straightforward manner, it is hig'.ly 
improbable that this book will be accep :ed 
as a text by any chemistry and chem ¢a] 
engineering professors. 


JOHN J. or, 
University of 7. ras 
stin 


Gmelins Handbuch der Anorganis: en 
Chemie. Magnetic Materials: Sup ple 
ment to System 59, Iron 


Edited by the Gmelin Institute \.. der 
the direction of HZ. H. E. Pietsch. sth 
ed. Verlag Chemie, GmbH, \ein- 
heim/Bergster., 1959. xxxviii + 58) 
pp. 308 figs. Tables. 17.5 X 2) cm, 
$78.24. 


With the growth of the use of ‘erro- 
magnetics in the communications and 
other technological fields, a vast amount 
of theoretical and practical information 
has been obtained concerning these com- 
pounds. This volume of the Gmelin 
Handbook attempts, with some success, 
to bring up-to-date the literature dealing 
with the magnetic and electric properties 
of various alloy systems. In some in- 
stances, literature as late as 1957 is in- 
cluded. 

One small section of this volume deals 
with the terminology and symbols of this 
field, and a second section with the theo- 
retical aspects of ferro-magnetism. A 
comprehensive description of ferro-mag- 
netic materials that should prove useful 
both in fundamental and applied research 
is given. Alloys of iron, cobalt, nickel, 
manganese, and chromium are treated 
herein. 

A large section is devoted to ferro-mag- 
netic semi-conductors. Special mention 
must be made of the section devoted to 
patent literature concerning the prepa- 
ration and the heat-treatment of magnetic 
materials, which should be valuable in the 
field of applied research. There is 
special alphabetical cataloguing of the al- 
loys and oxide systems in this section. 

The subject index is given both in Ger- 
man and English. 


THEODORE R. WILLIAMS 
The College of Wooster 
Wooster, Ohio 


Chemical Engineering Practice. 
Volume 6, Fluid Systems 2 


Edited by Herbert W. Cremer ani Trefor 
Davies. Academic Press, Inc., New 
York, 1959. vii + 600 + xx pp. Il 
plates. Figs. and tables. 16.5 X 2 
em. $19.50. 


Volume 6 is chock-full of good 1 aterial. 
It is divided into five main sections. The 
section on Liquid-Gas Systems 
three fairly thorough chapters on (as 
Absorption Column (73 pages), erating 
Characteristics of Packed Al! -orptio! 
Columns (17 pages), and Ev: oration 
Practice (50 pages). ; 

The section on Fluidization ontain 
two excellent chapters on Fluidiz::' ion and 
Fluidized Beds (28 pages), and \pplica- 
tions of Fluidization (50 pages). 


(Continued on page A44 
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the nature of the chemical bond. 


and other new principles of molecular structure. 


The Proton in Chemistry 


By R. P. BELL, Balliol College, Oxford, England 


Dealing mainly with the equilibria and kinetics of 
reactions involving acids and bases, the author presents 
an up-to-date account of proton-transfer reactions, in- 
cluding modern techniques for their study. The material 
is largely complementary to his earlier book, Acid-Base 
Catalysis. Many of the theses argued in detail in the 
previous book have become generally accepted, and the 
kinetic evidence obtained from catalyzed reactions has 
been supplemented by direct studies. 


Aspects of the relations between chemical structure 
and acid-base properties are discussed in detail. 

A feature of the book is a chapter devoted to hydrogen 
isotope effects in acid-base reactions, with special refer- 
| nce to the quantitative theoretical treatment of simple 
examples, 230 pages, illus., $4.75 


IMPORTANT NEW WORKS IN CHEMISTRY 


The Nature of the 
Chemical Bond, Third Edition 


By LINUS PAULING, California Institute of Technology 


CORNELL UNIVERSITY PRESS 


124 Roberts Place, Ithaca, New York 


Completely revised and expanded, this new edition of Professor Pauling’s standard work provides a general 
treatment, essentially nonmathematical, of present knowledge about the structure of molecules and crystals and 


Among the new features in the third edition are a detailed resonating-valence-bond theory of electron-deficient 
substances, such as the boranes and ferrocene; a chemical theory of the structure of metals and alloys; a discus- 
sion of the role of the hydrogen bond in the structures of proteins and nucleic acids; the electroneutrality principle 


664 pages, illus., $8.85 


Theory of 
Unimolecular Reactions 


By NOEL B. SLATER, University of Leeds, England 


In this first book to be devoted solely to unimolecular 
and quasi-unimolecular reactions the author not only 
presents his own theory of homogeneous dissociation and 
isomerization rates of polyatomic gases but also gives a 
critical review of general concepts and earlier theories. 
Chapters are included on the theory of molecular vibra- 
tions, and on the time-behavior of a sum of harmonic 
vibrations. 

Working through the consequences of a simple model, 
Professor Slater is able to clarify the nature of the 
reaction process and also to provide a technique for 
calculating reaction velocities. Applications to particular 
reactions and to isotopic effects are illustrated and 
discussed. 241 pages, illus., $4.75 
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NEW CHEMISTRY BOOKS 


FOUNDATIONS OF CHEMICAL KINETICS 
By Sidney W. Benson 


University of California 
McGraw-Hill Series in Advanced Chemistry 


.: A critical and complete account of the theoretical background of chemical kinetics. 
} It introduces the methods of utilizing kinetic concepts in such diverse areas as catalysis, 
enzymes, and electrode reactions. A complete treatment of gas and free radical reac- 
tions makes the book useful as a reference work for workers in the field of gas phase 
and free radical kinetics. A carefully selected set of problems, arranged to follow the 


. sequence of topics in the text, is also included in the back of the book. 
§ 720 Pages, $13.50 


LABORATORY TECHNIQUE IN ORGANIC CHEMISTRY 


By Kenneth B. Wiberg 
University of Washington 
McGraw-Hill Series in Advanced Chemistry 


A modern and practical book designed to introduce advanced undergraduates and 
beginning graduate students to the basic methods of organic chemistry laboratory 
technique. It covers the procedures and methods of purification of liquids, solids and 
gases, and then considers the methods of separation and purification which are based 
on partition between phases. An attempt has been made to cover all of the most im- 
portant techniques and to briefly describe others. References are given to more 
detailed discussions of the methods wherever possible. 

269 Pages, $7.50 


RADIOISOTOPE TECHNIQUES 


By Ralph T. Overman, Oak Ridge Institute of Nuclear Studies 
and 
Herbert M. Clark, Rensselaer Polytechnic Institute 


A laboratory textbook designed to give the principles and typical procedures of work- 
ing with radioactive materials. It is for use both as a text, in formal courses dealing 
with radiochemical techniques, and also as a reference and source book for these labora- 
tory procedures and manipulations. Discussions and techniques are included relative 
to the detection of radiation, errors in radioactivity measurements, the preparation of 
radioactive sources, the laboratory characterizations of radiation, and applications of 
radioisotopes. Approximately 1,000 references to literature dealing with these tech- 


niques are included. 
496 Pages, $10.00 


Send for copi 


330 West 42nd St. 
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FROM MCGRAW-HILL BOOK COMPANY 


CHEMISTRY FOR SANITARY ENGINEERS 


By Clair N. Sawyer 
Metcalf and Eddy, Engineers 
Boston 


A unique book which accurately reflects the trend to the modern scientific approach 
in sanitary engineering. The book is the outgrowth of a course taught by the author 
at Massachusetts Institute of Technology. It will prove indispensable to practicing 
sanitary engineers, chemists, and water and sewage plant operators. It provides a 
discussion of the fundamental chemistry that serves as a basis of Sanitary Engineering 
practice. The material is divided into two parts. Part I summarizes the basic chem- 
istry from each of the eight fields—general, qualitative, quantitative, organic, physical, 
colloidal, biochemistry, and radiochemistry. Part II is concerned with a treatment of 
the analytical aspects of water, sewage, and industrial wastes. 


367 Pages, $9.50 


REACTION KINETICS FOR CHEMICAL ENGINEERS 
By Stanley M. Walas 


University of Kansas 
McGraw-Hill Series in Chemical Engineering 


~ 


A text on applied kinetics for use at the senior or first year graduate level. It covers 
the subject from the standpoint of the process designer, not from that of the physical 
chemist. Its aim is to present as concisely and clearly as possible enough material to 
enable the reader to analyze kinetic data, interpret recent literature, and accomplish 
the process design of chemical reactors with some facility. Particular attention is 
given to classification and definitions of fundamental concepts. The treatment of 


chemical kinetic theory which is of no practical value to the chemical engineer is cur- 
tailed to make room for more practical material. 


338 Pages, $9.50 


CALCULATIONS OF ANALYTICAL CHEMISTRY 


New Sixth Edition 
By L. F. Hamilton, and S. G. Simpson, both of Massachusetts Institute of Technology 


_ A thorough revision of a highly respected book. It covers the calculations involved 
in both qualitative and quantitative analysis on the undergraduate level, without 


duplicating material covered in texts which the student is ee | to be using. Illustrative 


a ga are solved in detail, and a total of over a thousand practice problems, about 
with answers, are included. None of the problems require a knowledge of higher 
mathematics. 

328 Pages 

Ready in February 


DOK COMPANY, Inc. 


New York 36, N. Y. 
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The section entitled Multicomponent 
Gas Systems contains chapters on Lique- 
faction and Fractionation of Gases (54 
pages), Adsorption (45 pages), and Re- 
frigeration Practice (52 pages). 

The section on Liquid-Solid Systems is 
the most complete of this particular vol- 
ume. This section contains chapters on 
Leaching (20 pages), Crystallization (44 
pages), Colloids (41 pages), Filtration (14 
pages), Selection, Sizing, and Operation of 
Filters (41 pages), and Centrifuging (39 
pages). 

The final section contains the chapter 
Sublimation and Vacuum Freeze Drying 
(33 pages). 

Volume 6 carries on the thoroughness 
of the previous five volumes. 


Most of the chemical engineers will find 
this volume a valuable aid and should have 
a copy of Volume 6 on their private shelf. 
The industrial chemists will also find great 
use for this volume. 


Joun J. McKerra 
University of Texas 
Austin 


Surface Phenomena in Chemistry and 
Biology 


Edited by J. F. Danielli, K. G. A. 
Pankhurst, and A. C. Riddiford. Per- 
gamon Press, Inc., New York, 1958. 
330 pp. Figs. and tables. 16 X 
23.5 cm. $10. 


This volume gathers together a series 
of essays, 23 in number. Its title is 
accurately descriptive of these reports if 


NALGENE... use /7... abuse it... compare it * 
Unbreakable, acid-resistant NALGENE is the safest most prac- 
tical lab-ware you can use. Because NALGENE does not break, 
it prevents accidents. Because NALGENE is acid-resistant it 
delivers long, dependable service. And economy starts right 
at the beginning with NALGENE’s low initial cost. 


%* A request on your letter-head 
will bring youa FREE Nalgene 


funnel and our 
Catalog H-459 


Write Dept. 43 


WORLD'S LARGEST PRODUCER OF PLASTIC LABORATORY WARE 


A44 / Journal of Chemical Education 


The NALGE Co. Ine. 


ROCHESTER 2 NEW YORK 


we understand by chemistry both the pur. 
and applied subject. The contributor- 
are for the most part English, but ther 

are as well two articles from France, tw 

from Russia, one from Wales, and one fro: 
Australia, giving the collection an inte - 
national flavor. The purpose of t! > 
volume is to honor Professor N. K. Ada: 
as he retires for his achievements in t! « 
physics and chemistry of surfaces. 

It was in 1917 that Langmuir’s classic :| 
work on surfaces appeared in print, so t' e 
subject to which the “guest of honor’’ h s 
made so many significant contributio)s 
is now more than forty years old. As 
“master of ceremonies”’ for the participans 
to follow, A. 8. C. Lawrence has writ: +n 
an introductory and laudatory article of 
title, “1917-1957”. Its purpose is to be in 
historical survey of work done on surf:ce 
films and soaps; this it is, but at the same 
time in it the philosopher speaks. ‘lhe 
old order is changing and students of 
chemistry who read THIs JOURNAL will be 
here made again aware of this situation. 

More than half of the reports deal with 
subjects in the physical chemistry of 
surfaces. Many of them are very good 
critical review articles which perform the 
function of sorting out positions which 
could be consolidated from those of weaker 
foundation. Relatively few fall into the 
category of original research reports, no 
doubt by intent of the editors. 

Several of the reports which have to do 
with applications to biology were of special 
interest to this reviewer. One of them 
by Hartley and Brunskill is a study of the 
physical mechanism of the reflection of 
water drops from surfaces, a subject of 
importance in connection with the appli- 
cation of insecticides. Another is a 
comprehensive review of cell membrane 
physics and chemistry by Danielli. Still 
another by Davson describes the use of 
the Gibbs-Donnan equilibrium to study 
relationships between biological fluids. 

The editors and authors have done a 
very nice thing for their eminent scientist 
friend, Professor Adam. The publishers 
have produced an attractive volume and 
have kept the price at a reasonable figure 
for this type of publication. It has been 
a successful enterprise and all involved 
are to be congratulated upon their success 
in providing the chemical world with a 
collection of interest and value. 


J. W. 
University of Wisconsin 
Madison 


Molecular Science and Molecular 
Engineering 


Arthur R. von Hippel,  Proiessor 
of Electrophysics, M.I.T. Pulished 
jointly by Technology Press of \.LT. 
and John Wiley & Sons, Inc., New 
York, 1959. xv + 446 pp. Figs. and 
tables. 22.5 X 28.5cm. $18.50. 


This is the third of three volumes 00 
modern materials research. The other 
two were ‘Dielectrics and Wave: and 
“Dielectric Materials and Applic: | ions. 
The aim of this volume is to terest 
workers in all sciences and engi’ °ering. 
A survey of the field and six of the ' wenty- 


(Continued on page A46) 


Co 
Th 
mu 
che 
| 
eve 
Pre 
AN 
Th 
cee 
Us a 
y 
\ 
i/ 
\ 
| 


nnnn eo 


New and Recently Published 


TABLES OF PHYSICO-CHEMICAL SELECTED CON- 
STANTS New Series 

{hese constants have been carefully selected by a commis- 
.ion of experts affiliated to the International Union of Pure 
und Applied Chemistry, and only the most reliable data are 
included. The results are presented in a series of volumes, 
each covering a special field with a self contained and com- 
j lete bibliography. 


\ olume IT 


OPTICAL ROTATORY POWER IV 
Alkaloids 


J. P. Mathieu and M. M. Janot. Preface by Sir R. Robin- 
son. The tables cover a complete list of alkaloids extracted 
from plants. Molecular formulae and weights are given 
where known. The alkaloids are classified alphabetically 
but there is an Index for formulae. Melting points, specific 
rotations and bibliographic references are given. Introduc- 
tion and notes are in French and English. $24.00 


Recently Published 
Volume 9: OPTICAL ROTATORY POWER II. Tri- 


terpenoids 
J. P. Mathieu and G. Ourisson. Preface by 
L. Ruzicka. $21.00 
Volume 10: — ROTATORY POWER III. Amino 
c1idas 


J. P. Mathieu, J. Roche and P. Desnuelle. 
Preface by J. T. Edsall. $6.50 


EDTA Titrations: An Introduction to Theory and 
Practice 
H. Flaschka $6.50 


An introductory textbook of basic theory and selected experi- 
ments essential for complexometric titrations. 

“.... the book provides a good elementary introduction to the sub- 
ject of EDTA Utrations: this is not yet jlable in standard texts of 
quantitative inorganic analysis. The authors intimate knowledge 
of the subject is evident throughout....'" A.I. Vogel (Archives of 
Biochemistry and Biophysics) 


SURFACE PHENOMENA IN CHEMISTRY AND 
BIOLOGY 

Edited by J. F. Danielli, K. G. A. Pankhurst and 

A. C. Riddiford. $10.00 
= this volume should be available to those interested in surface 
treatments of every kind, will prove valuable as an insight into 
possible future developments, and certainly will update informa- 
lion concerning these specialty fields. It should prove valuable to 


the fundamental research student as well as advanced industrial 
research men...." 


IC. Harris (Jnl. American Oil Chemists’ Society) 


NITRATION OF HYDROCARBONS and other Organic 
Compounds. 

A. V. Topchiev, translated by Catherine Mathews $15.00 
This book with its collection and critical treatment of so 
much data previously scattered through the literature, will 


Semeny and at advanced undergraduate and graduate 
levels. 


Progress in Nuclear Energy Series 1X, Vol. I 
ANALYTICAL CHEMISTRY 
Edited by M. T. Kelley, Oak Ridge National Laboratory 
$15.00 
This is the ninth in a series of 11 covering the edited pro- 
ceedinzs of the 2nd International Conference on the Peaceful 
ses of Atomic Energy, Gereva. 


Descriptive leaflets available upon request. 


PERGAMON PRESS 


THE INTERNATIONAL SCIENTIFIC PUBLISHING COMPANY 
122 EAST 55th STREET, NEW YORK 22, N. Y. 


a most useful reference book for degree courses in organic . 


Important Books 


AUTOMATIC TITRATORS 


By J. P. PHILLIPS, University of Louisville 


AUTOMATIC TITRATORS surveys the rapidly ad- 
vancing field of volumetric analysis by the most modern 
methods available. In addition to a complete account 
of the principles and theory of automatic titration, a 
guide to the selection of the best commercially available 
models is included. Both foreign and domestic instru- 
ments are given appropriate coverage. 

This book is the sole complete source of information on 
automatic titrations by both continuous and semi-auto- 
matic techniques. November 1959, 225 pp., illus., $6.00 


A STATISTICAL MANUAL FOR CHEMISTS 


By Epwarp L. BAvEr, 
Winthrop Laboratories, Rensselaer, New York 


This work presents statistical tools as an aid for chemists in obtain- 
ing maximum economy in experimentation, maximum information 
from measurement, and maximum accuracy of test results. The 
material is discussed in the language of the chemist, for whom the 
manual will also serve as an introduction to statistics. Throughout 
the book, use is made of new, rapid methods of calculation—short- 
cut techniques requiring only addition, subtraction, and the use of 
aslide rule. January 1960, about 100 pp. 


INTRODUCTION TO ROCKET TECHNOLOGY 


By V. 1, Feopostev and G, B. SINIAREV 


Translated from the Russian by S. N. SaMBuROFF, Applied Physics 
Laboratory, The Johns Hopkins University 


This book will serve equally well as a text in undergraduate courses 
and as an introduction to the field for any interested reader. Only 
a general background in the elements of physics, chemistry, and 
higher mathematics is needed to understand the material. Rocket 
technology requires the application of many different disciplines, 
often interacting in unique and complex ways characteristic only of 
this field. For specialists in any of these areas, INTRODUCTION TO 
ROCKET TECHNOLOGY gives a clear survey of the field as a whole. 
October 1959, 344 pp., illus., $9.50 


BIOPHYSICAL CHEMISTRY 


By Joun T. Epsatu, Harvard University, 
and JEFFRIES WyMAN, UNESCO, Cairo Egypt 


Volume 1: 
Thermodynamics, Electrostatics, and the Biological 
Significance of the Properties of Matter 


1958, 699 pp., illus., $14.00 
“This volume, which treats one of the more difficult aspects of 
biology, is superbly and clearly written. Each topic is carefully 
developed from first principles, and each term is carefully defined as 
it is introduced. This book appears to be destined to take its 
place in the company of classics. . . .’’ 


CLAUDE VILLEE in A.J.B.S. Bulletin 
Volume 2; 


Physical Chemistry of Macromolecules and of Blood 
In preparation 


ACADEMIC PRESS 


New York and London 
111 Fifth Ave., New York 3, New York 


17 Old Queen Street, London, S.W.1 
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BOOK REVIEWS 


five chapters are written by von Hippel. 
These six are: (1) Macroscopic Laws and 
Molecular Interpretation, (2) Formation 
and Structure of Atoms and Molecules, 
(3) Conduction and Breakdown of Gases, 
(8) Gases, Liquids, and Solids (with Osman 
K. Mawardi), (9) Building Laws for Con- 
densed Phases, (15) Dipoles and Coupled 
Dipole Systems; Ferroelectrics and Ferro- 
magnetics, and (21) Mobilization of 
Charge Carriers in Liquids and Solids. 
The other chapter headings and authors 
are: (4) Thunderstorms and the Electrical 


metric Amplifiers, Masers, and Film Mem- 
ories: Molecular Generators and Ampli- 
fiers, James W. Meyer; and Magnetic 
Films for Computer Memories, Dorald O. 
Smith; (22) Polyelectrolytes, Raymond 
M. Fuoss; (23) Ion-Exchange Resins, 
Charles D. Coryell and Yizhak Marcus; 
(24) Rectifiers and Transistors, Richard 
B. Adler; (25) Molecular Engineering and 
the Air Vehicles of the Future, Karl 
Martinez. 

The book is full of excellent illustrations 
and is written at such a level that the 
reader can profit from the article outside 
his specialty. This is an excellent book 
and should be read by everyone interested 


State of the Atmosphere, Joachim P. 
Kuettner; (5) Microwave Breakdown, 
Sanborn C. Brown; (6) Gas Discharges 
as Technical Devices, Edward O. Johnson; 
(7) Explosions in Gaseous Systems, 
Bernard Lewis; (10) Reaction Mecha- 
nisms in Liquid Systems, C. Gardner 
Swain; (11) Molecular Synthesis of 
Polymers, Walter H. Stockmayer; (12) 
Growth and Perfection of Single Crystals, 
Alexander Smakula; (13) Irradiation Ef- 
fects in Materials, Roman Smoluchowski; 
(14) The Plasticity of Crystalline Ma- 
terials, Egon Orowan; (16) Ferro- and 
Antiferrolectric Materials, Peter W. 
Forsbergh, Jr., (17) Piezo- and Ferro- 
electric Devices, 


The 


lar Engineering, David J. Epstein; (19) 
Ferromagnetic Devices, Robert A. Ramey, 
Jr. and Bernard W. Lovell; (20) Para- 


Jean Timmermans, 
Université Libre, 
Interscience Publishers, 
Ww PM 1959. Vol. 1: xiii + 1259 pp. Vol. 2: 

i 1272 pp. 19 X 24.5cm. Each 
(18) Ferromagnetic Materials and Molecu- ig PP : 


in molecular engineering. 


Henry Eyrina 
University of Utah 
Salt Lake City 


Physico-Chemical Constants of 


Binary Systems in Concentrated Solu- 
tions. 
Compounds 


Volumes 1 and 2: Two Organic 


Hon. Professor, 
Brussels, Belgium. 
New York, 


These first two volumes of a planned 
four volume series are the fruition of a 


project begun by the author at the requ: st 
of Ostwald in 1910. The events of int. r- 
vening years and the enormity of the d: ta 
have changed both the scope and the form 
of the presentation. The original p o- 
jected volume for the ‘Lehrbuch ‘er 
Allgemeinen Chemie’’ has become a \o- 
luminous compilation of numerical dita 
without text or critical comment. N.S F. 
support assured the publication which |ias 
been done by offset printing. 


“Concentrated’’ means the range of 
10-90% by weight. All data are clas. 
sified by systems. The order is ‘he 
author’s own and will appear baffling to 
the new or casual users. Properties ure 
classified in the sequence: heterogeneous 
equilibria *(boiling and melting curves, 
composition of coexisting phases, critical 
constants, ete.) properties of phases (<en- 
sity, viscosity, electrical properties, etc.), 
and thermal constants (specific heats, 
heats of solution, heats of phase change, 
etc.). 


Common names are used throughout 
and bibliographic references are given in 
the form ‘‘Mumford and Phillips, 1933.” 
A table is promised at the end of volume 4 
which will follow the classification order of 
of CA and provide such names as 1,2 
dichlorethane along with ethylene chloride, 
Readers wishing a complete bibliographi- 
cal reference also will have to wait until 
volume 4 appears. 
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JECTO-LAB avoids individual experiments 
with the possibility of student errors, accidents 
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PROJECTO-LAB was developed in coopera- 
tion with Dr. Wm. R. Shaw, Associate Pro- 
fessor of Chemistry at University of Texas, and 
is widely used by traveling Science teachers. 
It can be used vertically or horizontally—and 
can also be used as a micro-projector with 
higher magnification lens, which is supplied. 
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transparent plastic cells, set them in PROJEC- 
TO-LAB rack and project their enlarged image 
on screen. 
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an reversing switch and power control knob are provided 
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DEMONSTRATION ABSTRACTS 


_ Prepared from the JOURNAL OF CHEMICAL EDUCATION (1924-1956) by Hubert N. . 


24s. MISCELLANEOUS (continued) 
|. PROJECTION OF EXPERIMENTS (Continued) 
Projection of Equipment 


24-127s 


Optical activity. Sandwich a dish ctg. optically active 
compounds between sheets of Polaroid; rotate sheets, 
showing color changes. (StaBpaucuH, W. H., 28, 579 
(1951); see also NotiEr, C. R., 26, 269 (1949).) 


Overhead Projector 


24-128s 


24-129s 


24-130s 


24-131s 


Equipment: short focus projector. See discussion in 
article. (Tarr, R., 6, 1638 and 1928 (1929).) 

(a) Add marble lumps to 6N HCl, HOAc, and H;PO, in 
crystallizing dishes. Add different metals to these 
acids to show relative reactivity. Mix acids + Zn of 
graded sizes to show effect on rate of reaction. Shift 
colors to illustrate equilibrium indicator changes. 
Precipitate with NH,OH and with NH,OH + an 
ammonium salt. Fractionally precipitate, using AgNO; 
+ a dilute chloride-chromate mixture: white AgCl first 
forms, then white and red chloride-chromate, or the red 
silver chromate is dissolved by Cl~ to form white AgCl. 
Dissolve PbI2 with oxalate; same result. Form complex 
with CuSO, + NH,OH. Darken AgCl with the light of 
the lantern. Show effect on surface tension of camphor 
on water. Add oleic acid to dil. NH,OH. Show double 
refraction by placing Iceland spar over a single pencil 
mark: see double. Grow Liesegang rings in small 
tubes, and project. 

(b) Projector techniques. Use watch glasses or low- 
form crystallizing dishes. Place opaque materials on a 
mirror; place clear materials on white paper. Avoid 
heating effects by turning lantern on only when needed. 
Use a medicine dropper. Change focus to bring out the 
3-dimensional details clearly, and use thin layers of 
reactants. (Fiuuincer, H. H., 8, 1852 (1931).) 

Cells made of lantern slides. Show supersaturation, 
solubility of wool in alkalies, acids + metals, and lead 
tree, Dem. 1-15. (Conway, W. J., 16, 314 (1939).) 

Miscellaneous. Carry out the following. (a) Indi- 
cator color changes. (6) Fehling’s test for reducing 
sugar. (c) Ag+ to toothpaste, precipitating AgCl. 
(d) Micro-sublimation, using a micro-burner. (e) 
Urany] acetate test for Na and K. (f) Index of refrac- 
tion by immersing crystals in liquids. (g) Broken 
crystal repairing itself and growing larger in saturated 
solution. (h) Efflorescence of NasSO,.10H.O. (7) Dif- 
fusion of Congo red-aq. into eosin-aq. from opposite 
sides of a Petri dish. (j) Liesgang rings from a drop of 
AgNO;-aq. on solid 6% gelatin ctg. saturated K2Cr.0;. 
(k) Membrane formation from K-ferrocyanide-aq. + 

% CuSO;-aq. (l) Needle, floating on water, sunk with 
detergent. (m) Mercury amoeba. One cm. drop of Hg 
in 10% HNO;,-and 0.5 ems. from it a crystal of KeCr2O;: 
the dichromate diffuses into the Hg, which then moves 
like an amoeba. (n) Drops of buffer and unknown 
placed side-by-side on lantern slide which has been 
lightly smeared with vaseline; add indicator solutions: 
the drops appear like colored beads. (0) Swelling of 
gelatin capsules at different pH’s. (p) Precipitation of a 
sol by d.c. (q) Emulsions. Effect of acids, bases, 
detergents, and emulsifying agents on emulsions. (r) 
Colloidal gliadin, a positive sol, from pouring an EtOH 
extract of flour into distilled water; is stable and useful. 
(s) Effect of change on staining semi-transparent 
materials. (¢) Formation of lakes. (u) Lead tree. 
(v) Fast and slow growth of Fe and Zn respectively in a 
solution of 4% K-ferricyanide + 0.5% NaCl + a little 
gelatin or albumin. (w) The same with the wires 
twisted together: Zn grows rapidly but the Fe growth 
is inhibited. (zr) Electrolysis: add a bit of gelatin or 
albumin to trap the gases which evolve. (y) CaCO; 


24-133s 
24-1348 


24-135s 


24-136s 


24-137s 


24-139s Shadow-screen demonstrations. 


from breathing into limewater. (z) Yeast fermenting 
sugar. (a) Optical activity, using Polaroid sheets. 
(Ricwarps, O. W., 17, 210 (1940).) 

Passivity. See Dem. 21-28. Show in Petri dishes. 
(a) Dip iron file into cone. HNO;: becomes passive. 
Now dip it into dil. HNO;: no reaction. Scratch file, 
again dip in dil. HNO: reacts because the scratch 
restored activity. (b) Place Zn in dil. H,SO,;; touch Cu 
wire to the Zn: the Hz comes off the Cu. (MOorELLER, 
T., 18, 298 (1941).) 

Iodoform test. See article for details. 
H. F., 19, 15 (1942).) 

Crystal formation. Seed the warm solution in a glass 
cell in a projector. (a) 66 g. NaoS.O;.5H2,O + 15 ml. 
water. (b) 35 g. NaOAc.3H.O + 20 ml. water. 
(Bacon, E. K., 25, 251 (1948).) 

Iron corrosion in gels. Boil 20 g. agar in 1000 ml. H,O 
for an hour; filter through cloth; add 20 ml. phenol- 
phthalein indicator + 70 ml. of 1% K-ferrocyanide-aq. 
+ NaOH-aq. to reach pH 8, just short of red; cool in 
Petri dishes; push an iron object into the gel and cover 
at once with cool agar solution. Results: wire finish- 
ing-nails will have blue nodes of ferrous ferricyanide at 
the ends, where corrosion is greatest, due to tension, and 
red along the stem due to H* discharge. Screw will be 
blue along the thread. A washer has greatest strain 
near the hole, from stamping, and turns blue there. A 
tinned nail (iron nail pickled by dipping it into conc. 
HCl, then thrusting it into molten Sn) if filed at several 
points will corrode there. A galvanized nail will not 
corrode at filed points; instead, white Zn-ferricyanide 
forms. Project these in the lantern. (Me tprum, W. 
B., 25, 254 (1948).) Remove nail in afew days: clean, 
showing rust is a secondary product formed in the 
superficial layer of moisture not directly on the surface 
of the iron. (Anous, L. H., 28, 556 (1951).) 

Al corrosion in gels. Boil 1 g. NaCl + 1.3 g. agar in 100 
ml. H,O an hour to peptize the agar; filter through 
cloth; then add 13 ml. aluminon reagent (0.1 g. aluminon 
+ 100 ml. H,O) + 15 ml. thymol blue indicator + 
NaQOH-aq. to pH 8, just short of blue. Place an Al 
object in the agar and cover with more agar. Results: 
within a few hours corrosion at the anode forms Al*+*+* 
which colors aluminon red; OH~, forming at the cath- 
ode, turns the indicator blue. Bending or cutting the Al 
causes strains, and hastens corrosion. Al with Cu-wire 
around it corrodes faster. The alloy Alclad notched 
through the clad surface shows how the pure Al coating 
protects the Al-alloy beneath. (Orr, W. L., 26, 267 
(1949). ) 

Various demonstrations. (a) Activity of metals. Write 
symbols for Mg, Zn, Fe, Sn, Cu with wax pencil on the 
bottom of a crystallizing dish; run in dil. HCl; now drop 
metals at appropriate places: shows relative reactivity. 
(b) Random motion. Drop 2 mm. bits of Na on water: 
skits about as globules, and on collision with walls re- 
bound at the complimentary angle; phenolphthalein 
makes the effect more spectacular. (c) Metal couples. 
Zn and Cu screens in dilute acid: H: evolves from the 
Zn, but on touching with Cu, the H. comes off the Cu. 
(d) Strength of acids. Zn added to 5 dishes containing 
dil. HCl, H,SO,, acetic, citric, and boric acids respec- 
tively. (e) Experiments showing electrolysis of water, 
optical activity, electrochemical experiments, indicator 
color changes, formation of precipitates, rate of reaction 
as a function of state of division (active mass). 
(Stasavuen, W. H., 28, 579 (1951).) 


(ScHAEFFER, 


Other projectors 
24-138s Projection spectroscope. See original article for details. 


(La Fontarns, R. G., 14, 45 (1937), from Rept. New 
England Assoc. Chem. Teachers, 38, 5 (1936).) 
Place an apparatus 


24-132s 
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between a 100-watt lamp and an 18 X 24” screen of 
tracing paper: throws a shadow which is often more 
clearly visible than the original apparatus, e.g. (a) a 
tube of Hg inverted, and liquids introduced to show 
vapor pressure, (b) a flask containing a salt-hydrate 
which registers aqueous pressure on a manometer filled 
with colored kerosene. (Bacon, E. K., 22, 97 (1945).) 


J. QUALITATIVE ANALYSIS 


24-140s 


24-141s 


24-142s 


24-143s 


24-144s 


24-145s 


Reactions on filter papers. Identify colored precipitates 
of sulfides, chromates, hydroxides, ferrocyanides, sili- 
cates, elc., by adding drops of reagents to filter papers. 
(Pieters, H. A., Jr., 3, 876 (1926).) 

Photographs. Show colored photographs of precipitates 
on filter-papers which have been spread open, and of 
solutions in beakers illuminated from below. (Haro- 
witz, M. W., 17, 446 (1940).) 

Qualitative rack. Flow-sheet printed on wooden board 
with holes for test. tubes; lower plate with many holes, 
top plate replaceable with different flowsheets. 
(AvExson, F. L., 26, 527 (1949).) Similar, with wire 
frames. (Pantony, D. A., and Wixson, C. L., 31, 648 
(1954).) 

Motion pictures of analytical procedures. 
R. A., 29, 522 (1952).) 

Volumetric analysis. See article for some standard red- 
ox and acidimetry titrations which can be performed as 
demonstrations. (Metocug, C. C., and Carney, R. J., 
23, 198 (1946).) 
Washing techniques. 


(JOHNSON, 


See Dem. 24-16. 


K. SAFETY 


24-146s 


From the papers listed below, the following safety pre- 
cautions emerge. 

(a) Chemicals dangerous in storage: K, Na, CaO, 
NazOo, P, Bre, impure NH,NO;, impure chlorates. 

(b) Chemicals which ignite on contact with air: white 
P, Zn diethyl, oily rags, pyrophoric metals such as 
zirconium. 

(c) Chemicals which may explode on aging: isopropyl 
ether and other ethers which form peroxides; impure 
ammonium nitrate; impure chlorates; solution of silver 
diammine nitrate. 

(d) Chemicals ignited by spark or flame: 
benzol, naphtha, ether, CS, Hz + Os. 

(e) Inflammable or explosive mixtures: liquid oxygen 
or liquid air with aluminum powder; liquid oxygen with 
organic matter; KMnO, + cone. H:SO,; KCIO; + 
white P; NH,Cl + KNO.; Mg + §; impure chlorates 
nitrates; ammonium nitrate, perchlorate, or picrate in 
inorganic mixtures; chlorates with P, S, C, powdered 
metals, sulfides, acidic substances; Na,O2. + tank SOz; 
permanganates with metal powders, 8, charcoal, sulfides; 
powdered metals with chlorates, perchlorates, nitrates; 
nitrates, nitrites, chlorates, or perchlorates with com- 
plexing agents such as ammonia, hydrazine, hydroxyl- 
amine, or organic amines; nitric acid with turpentine or 
wood. 

(f) Chemicals ignited by water: K, Na, CaO, Zn + 
NH,NO;,, Al + iodine; Na2,O2 + paper, wood shavings, 
etc 


gasoline, 


(g) Some case histories. (1) Flat-bottomed flask 

burst in Ammonia Fountain, Dem. 5-12. (2) Magnetic 
bar encased in hard plastic, as stirrer, burst at 170°C. 
(3) Warm NH,OH bottle burst on opening. (4) 
KCIO; + MnO, tube burst on cooling. (6) Resin ion- 
exchanger tube burst from resin swelling upon moisten- 
ing, or on changing concentration of eluent. (6) Hz 
generator exploded from nearby flame. (7) Gasoline or 
C&, in sink exploded from match thrown in. 
References to above safety information: Davison, 
H. F., 2, 782 (1925); 6, 1793 (1929); Lesowrrz, S. H., 
11, 311 (1934); Deraerine, E. F., 13, 494 (1936); 
Weaver, E. C., 21, 199 (1944); Fawcert, H. H., 24, 457 
(1947); Tomuinson, W. R., Jr. and AupriETH, L. F., 27, 
606 (1950); Wunperuicn, R., 27, 670 (1950); 
Lawrence, W. G., 27, 694 (1950); Sawamura, H., 30, 
310 (1953); Extern, H., and OLanper, D. E., 32, 24 
(1955); Passgr, M., 32, 332 (1955); Burns, C., 33, 508 
(1956).) 


24-147s 


Some safety items. (a) Jnflammable liquids: benzol, 
naphtha, gasoline, CS., ether, efc. (b) Heating rules: 
Never heat flask in direct flame; use hot-plate with bath 
of water, brine, or oil; never heat in test tube or open 
beaker, vapors pour over and ignite. (c) Extinguishers: 
soda-acid, foams, CCl, which may form poisonous 
phosgene with large fires, rag to smother flames. (d) 
Chemical burns: corrosive liquids, acids alkalies; use 
water, do not attempt to neutralize; avoid self-medica- 
tion for Bre, P, etc. (e) Safety equipment: woolen 
blanket folded so that one jerk from its receptacle will 
entirely unfold it; safety goggles worn frequently, must 
have protective sides; rubber gloves for handling acids 
and cleansing agents; leather gloves for handling hot 
beakers and oil baths. (f) Poisonous gases: absorb in 
neutralizing chemical; draw off in hood; use automatic 
pipettes; transport cylinders on special trucks and 
(AtyEA) chain cylinders to desk; phosgene used outside 
of laboratory. (g) Dusts: use inhalator when pulver- 
izing cyanides, hypnotics, etc. (Bauxsaum, E. C., 11, 
73 (1943).) 


L. SLIDES 
Lensless slides 


24-148s 


24-149s 


Photographic paper. (a) Print-through and reflex on 
diazo, iron, and silver-sensitized papers; article dis- 
cusses merits. (Smiru, F. E., 31, 351 (1954).) (b) 
Soak paper illustrations in oil to make them transparent, 
then make a negative and remove the oil with xylene. 
(Jonses, E. P., 5, 1020 (1928).) (c¢) Kodalith paper 


techniques. (Bsnepict, H. C., and Lez, R., 8, 2208 
(1931).) 
From cellophane. . (a) Place carbon paper behind so as 


to give double impression of Pica type on 0.005” thick 
cellophane; or India ink drawings on 1/32” sheets; seal 
between glass. (Wiuson, J. L., 8, 2212 (1931).) (6) 
Wash glass negatives with pyrogallic acid-ink; rinse 
with water; dry; write on gelatin side with India ink. 
(Pettit, M., 9, 367 (1932).) (c) A 0.001” cellophane 
roll 400” long, equivalent to 120 slides, fit into slide 
carrier of a projection lantern; write with India ink or 
transparent colored inks, using extrafine pen; or carbon 
type and fix with amy] acetate or benzyl alcohol; dia- 
grams in article. (Bonar, R., Bonar, F., and Davizs, 
E. C. H., 10, 92 (1933).) (d) Grind 320-mesh wet 
carborundum between lantern plates with a circular 
motion: matte glass plates formed. Write on, in 
India ink or pencil; pour a 1 mm. layer of Permount 
solution (Fisher Scientific Co. No. So-P-15) thickened 
slightly by evaporation) to make plate appear trans- 
parent; press on cover-plate; dry assembly at 37°C. 24 
hours; bind. (Mysr, J. H., 29, 28 (1952).) (e) Swab 
a polystyrene sheet with alcohol ctg. 2% acetone: 
softens it so can draw on it with colored India inks; for 
corrections, swab off ink with alcohol. (FArRHALL, 
A. W., 32, 435 (1955).) (f) Lead or crayon on ground 
glass; India ink on plain glass; 3% celluloid in methy! 
cellosolve + dye, e.g., Malachite green, on plate glass; 
ink on cellophane. Protect by binding with a glass 
cover-plate. (Gotpsuatt, L. A., and Batss, J. E., 17, 
462 (1940).) 


Copying devices 
24-150s (a) Copying without camera by reflection or transmis- 


sion from printed material; projection from lantern onto 
photographic film. (Gotpsiatt, L. A., and Bates, 
J. E., 17, 462 (1940).) (b) Remove back of camer; 
insert ground glass to focus; replace with lantern slice 
plate and expose. Photomicrographs of crystals: focus 
slide on ordinary microscope, place the fixed-focus 
camera at eyepiece; expose. (Moss ey, A. G., 8, 1359 
(1931).) (c) Inexpensive 2 X 2” slides; autofocussi'¢ 
device; automatic slide-changer. (Atyea, H. N., 10, 
308 (1939); also 18, 146 (1941).) 


(Topic 24s. will be concluded in the February issue) 
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NEW 
DOUBLE 
DUTY 
INSTRUMENT 


Hot Plate—Magnetic Stirrer 


New low cost—plus 
advanced design features 


Now you can heat and stir simultaneously 
with WACO AGITHERM. Heavy-duty in- 
dividual controls allow use of either stirrer or 
hot plate independently when desired. 


The 500 watt hot plate can be set thermo- 
statically at any temperature up to 600° F. 
Pilot light indicates when heat is on. The 
perforated stainless steel case assures cool 
operation of motor. Compact design, 614” 
diameter by 5” high. 


No. E-84500 Agitherm Stirrer Hot Plate, com- 
plete with one each glass and Teflon covered 
stirring bars 34” x 114”, for 115 volts, 60 cycle, 
mC... . 


ORDER NOW! 


LABORATORY SUPPLIES AND CHEMICALS 


4525 w. DIVISION ST., CHICAGO 51, ILLINOIS 


OXYPHEN 


THE GREATEST ACHIEVEMENT 
IN pH PAPERS 


Quick, Accurate and Reliable pH Readings 
in 5 to 10 Seconds 


OXYPHEN, « scientifically prepared, perfect pH 
testing paper for chemists, technicians, teachers and 
students. 


OXYPHEN pH papers provide a simple, quick and 
reliable test of pH without the use of instruments or 
special skills. No color chart or comparison charts 
are needed. 


Ranges are available for cll pH needs, either in wide 
ranges for general purposes or in narrow ranges for 
exact determination of pH rating. 


OXYPHEN pH papers are packaged in a plastic 
box which has complete visibility of the papers inside. 
Each Box holds 200 strips. 


Each pH paper carries its own range identification. 


The pH papers in each box may be all of one range 
or assorted of various ranges without danger of mixing 
them. 


Up to six different ranges can be carried in one box 
of 200 strips. 


OXYPHEN pH papers are available through leading 
distributors of Laboratory Supplies. 


Write for literature which gives suggestions for specific uses, 
lists 30 different ranges and gives complete prices. 


OXYPHEN Products Co. 


P. O. Box 148 
Forest Hills 75, N. Y. 
Tel. BOulevard 8-7040 


en 


Producers of the Oxyphen H2S Gas tablets. 
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another new 
high vacuum 
instrument 


from CENCO 
THERMOCOUPLE GAGE 


Continuously measures total pressure of gases in 
the range 1-1000 microns Hg. Direct reading, self- 
regulating, sturdily built for industrial use. 115 volt, 
60 cycle AC operation. Write for details. 


CENCO No. 94178, in compact metal case, each ...... $110.00 


1718E | Road e Chicago 13, 


J. 
Houston Toronto Montreal Vancouver a 


auatlabl | 


CENTRAL SCIENTIFIC CO. 
CPC A Subsidiary of Cenco Instruments Corporation 


Acenaphthylene; Acetobromoglucose; Acetonedicarboxylic Acid, 
3-Acetylpyridine; Acetylthiocholine lodide; cis- 
Aconitic Acid; Acridine Hydrochloride; Adenosine Diphosphate, 
Adonidine; Alanyl 4-Amino Amylase; 
Anserine; Arachidic Acid; Arachidonic Aci 
o-Arsanilic Acid; Atropic Acid; eee Behenic Acid; Carbo- 
Sonsanveieritey Carnosine; Catalase cryst.; Cellulase; Cerotic Acid; 
Cery! Alcohol; a-Chloralose; 8-Chloralose p-Chior oanilidophos- 
phonic Acid; p-Chloromercuribenzoate; Cholesterol Esters; Circula- 
tory Hormone; Clupein; Collagen; s-Collidin; Columbium Chloride; 
Copper Glycinate; Dehydroascorbic Acid; 
Glucoside; Desthiobiotin; Dialuric Acid; Dibromosalicylaidehyde 
Dihydroxyacetone Phosphate; Diisopropy! Fluorophosphate; Dithiol, 
Endosuccinic Derivatives; Enzymes; Equilenin;  / Erucic Acid; 
di-Ethionine; Ethylenediamine Tetraacetic Aci thylpyridinium 
Bromide; Fructose-6-Phosphate; Gitoxin; Glucoascorbic Acid; Gluco- 
sides; Glucuronides; Glyceraldehyde Phosphate; Glycylglycyliglycine; 
Gtvevilencine, Glycyltry; Glycyltyrosine; Heparin; Hexo- 
Aci 4-Hydroxyacridine; 8-Hydroxyglutamic 
Acid; a-Hydr cuyphenanines 12-Hydroxystearic acid; lodoacetamide; 
o-lodosobensolc A Acid; Isoascorbie Acid; Isocitric Acid; Isocytosine; 
ic Acid; Lactobionic Acid; Leucyigly 
tic Acid; Lithium Amide Margatic. Acid Menthol Glucuron- 
B-M A id; Mesocystine; 


cytosine; Methylnonylketone; §-Naphthaleneacetic Acid; N-Naph- 
thyl-N’-dieth Naphthy! Red; Bromide; 
Nitrosomethylurea; Nordihydroguaiaretic Acid; Osmic Acid; Para- 
banic Acid; Penicillinase; Peroxidase; Phenolohthalein Glucuronide; 
Phenylpyruvic Acid; Phosphopyruvic ie Acid, Phthiocol; Pregnenolone; 
Protocatechuic Acid; Pyocyanine; Pyrimidine; Reductic 
Acid; Sodium Amide; Sodium Fluoroacetate; Sohingomyelin Sphin- 
gosine Sulfaquinoxaline; Tantalum Chloride; o-Ter- 
Phenyl; m-Terphenyl; p-Terphenyl; Thiomalic Acid; 

meline; tro cid; Tyrosinase; eryst.; Uridine; Uro- 
Ursolic Acid; Vitamin Biz. 


Ask us for others! 


DELTA CHEMICAL WORKS inc. 


4 23 West 60th St. New York 23,N.Y. 
Telephone Plaza 7-6317 
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Now Auvatlalle . 
THE NEW ELEMENTS 


SYMPOSIUM 


Reprinted from the Journal 
of Chemical Education, Volume 
36, Number 1, January 1959 


CONTENTS 


Glenn T. Seabors, 
chairman of symposium 


University of California, Berkeley 


Technetium and Promethium.......... G. E. Boyd 
Oak mites National Laboratoiy 


idge, Tennessee 


Astatine and Francium............. Earl K. Hyde 


Radiation Laboratory 
University of California, Berkeley 


Neptunium and Plutonium..... James C. Hindman 


Argonne National Laboratory 
emont, Illinois 


Americium and Curium........ Thomas K. Keenan 


Los Alamos Scientific Laboratory 
Los Alamos, New Mexico 


Berkelium and Californium...... B. B. Cunningham 


Radiation Laboratory 
University of California, Berkeley 


The Transcalifornium Elements... Glenn T. Seaborg 


Radiation Laboratory 
and Department of Chemistry 
University of California, Berkeley 


Single copies........... $1.00 each 


20 or more copies....... 75 cach 


JOURNAL OF 
CHEMICAL EDUCATION 


20th & Northampton Streets ¢ Easton, Pennsylvania 
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Always Specify PIONEER 
Labware For Finest Quality” 


NO MORE 
MESSY 
REAGENT 
BOTTLES 


NEW POUR SPOUT 


Uranium 
19.05 


~ 
Another NEW 
LECTURE ROOM 


PERIODIC TABLE 
LARGER * EASY TO READ * COLORFUL 
INCLUDES ATOMIC DATA 


Includes all elements and number of naturally oc- 
curring radioactive and stable isotopes. Shows atomic 
number in large type, also weight, density, boiling and 
melting points, electronic configuration, half-life, and 
important atomic constants for hysics and chemistry. 
New large lecture room or. 63" x 52”, in 4-colors on 
heavy plastic coated stock. 


No. 12056 with wood strips and eyelets, each, $7.50 


CENTRAL SCIENTIFIC CO. 
A Subsidiary of Cenco Instruments Corporation 
1718-E=Irving Pork Road Chicago 13, Illinois 

hy and N. J. 


Boston « Birmingham e Santa Clara e Los Angeles —_ 
Houston e Toronto e Montreal e Vancouver « 


WON'T DRIP! 


Say good-bye to messy reagent bottles. Get 
even, vented-flow pouring every time—no 
matter how full the bottle is! Replace your 
old glass stoppers with new Pioneer No-Drip 
Pouring Spouts. Made of unbreakable 
Polyethylene—designed to fit standard AND 
non-standard tapers. Polyethylene dust cap 
included. Order today! 


EACH DOZEN CASE (72) 
17mm | .28 | $2.76 (.23ea) | $14.40 (.20ea) 


¥F 19mm | .28 $2.76 (.23ea) | $14.40 (.20ea) 
20mm | .30 | $3.00(.25ea) | $15.84 (.22ea) 
2imm | .30 | $3.00(.25ea) | $15.84 (.22ea) 
22mm | .30 | $3.00(.25ea) | $15.84 (.22ea) 
23mm | .33 | $3.24(.27ea) | $17.28 (.24ea) 
F 24mm | .33 | $3.24(.27ea) | $17.28 (.24ea) 
25mm | .33 | $3.24(.27ea) | $17.28 (.24ea) 


Through leading supply houses. 
Send for catalogue of complete line. 


Bex Ai Branch, Fla 


18mm | .28 | $2.76 (.23ea) | $14.40 (.20ea) LABORATORY BOX 


This new Lindberg electric box furnace (max. 
temp. 1850° F.) is a compact, self-contained, 
versatile unit ideally suited for medical, 
chemical and industrial laboratories. Write 
for Bulletin No. 1074 for full details. 


Lindberg Laboratory Equipment Division 
LINDBERG ENGINEERING COMPANY 
2495 West Hubbard Street, Chicago 12, Illinois 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


DEMINERALIZED WATER 
from 
TRICKLES to TORRENTS 


Plenty of 
99.9999% 
Pure Water 
For Class Use 


Exceptionally convenient 
table model demineral- 
izer, featuring continu- 
ous flow rates up to 60 
gals. per hour. instant 
connection to faucet. 
Has direct reading purity meter and 
choice of two kinds of resin refills to 
supply ion-free water. 
Model DI-50....$59.50 Other models 
available. 
Write for descriptive literature 


1O0N EXCHANGE PRODUCTS, INC. 
218 W. Ontario Chicago 10, Ill. 


BRYDEN ROD CLAMPS 


Best for all 
— Laboratory 
Purposes 
made of aluminum 


have no snagging ends. 
dens are yond as: 


lamps 
Rod to Sheet Clamps 


Tube to Pipe Supports 

Write for FREE literature today 

CHANDLER & STEDMAN 


398 Newton St. Waltham 54, Massachusetts 


Demonstrated on NBC-TV 


Continental Classroom 
(Dr. J. F. Baxter—Modern Chemistry) 


CRYSTAL STRUCTURES iro. 


CAMBRIDGE, ENGLAND 

a) 123 Crystal lattice models listed 
in our catalog. (Not listed mod- 
els made to order.) 

b) Ball and Spoke set. 50 balls with 
26 holes in each ball with 100 
split spokes, for assemblying all 
basic crystal lattices. 

c) School set, for visualizing basic 
chemical compositions. 

d) Organic Chemistry set. Profes- 
sional set to make up structural 
models to illustrate fundamental 
conceptions of stereochemistry. 


The permanent models are made 
from wooden balls, 1 inch in dia., 
with glossy paint, connected with 
spokes !/, inch thick. 
(Write for price list) 
We are represented in the U. S. A. by 


J. KLINGER 


82-87 160 STREET * JAMAICA 32, N.Y. 


Disposable 
Paper Beaker 


(Graduated) 

For weighing and mixing sam- 
ples that are viscous, sticky, 

= handle’ as 
Pain jacquer h 
polymers, solutio 
adhesives, heavy oils oa 
lubricants. 


Use and throw away—save time 
Trial lot of 50 beakers $2.00 
500 for 12.50; 1000 for 22.00 
Write for prices on larger quantities. 
Samples on request 
R. P. Cargille Laboratories, Inc. 
117 Liberty Street, New York 6, N. Y. 


Low Cost Direct Reading 


PURITY 
METER 


For Monitoring 
the Water From 
Stills and 
Demineralizers 
Rants water purity from 1-50 
go Battery or 110V AC operation. 
robe included. $27.50 


1ON EXCHANGE PRODUCTS, INC. 
218 W. Ontario Chicago 10, Ili. 


RARE and FINE ORGANICS 


BRUCINE 
ALKALOID 


available from stock 
For Stereoisomer 
Resolutions 
$10.00 per 100 Gms. 
Write for free catalog #3 


(K) LABORATORIES 


Incorporated 
177-10 93rd Ave., Jamaica 33, N. Y. 


SPECIFY KERN 


When you want to 

combine accuracy 

and efficiency in a 

sturdy instrument 

at a moderate price 
. Specify 


KERN 


FULL-CIRCLE 


POLARIMETER 


available through your lab supply dealer 
Ask for Bulletin KP 567 


KERN COMPANY 


RARE cutemicats 


A. D. MACKAY, INC. 


198 Broadway, New York 38, N. Y. 
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THALLIUM COLUMBATE 
THALLIUM PERCHLORATE 
THALLIUM SELENITE 

Some of the many special chemicals we 

manufacture 
Write for our list of rare chemicals 
CITY CHEMICAL CORP. 
& 132 W. 22nd St. New York 11, N.Y. 


Chill: haser | 


IMMERSION HEATERS 


* THERMOSTAT-CONTROLLED— | 

Maintains liquid temperature to +1°F. 

* RIGID, LIGHTWEIGHT—Use as | 

rod * PORTABLE—Pluss 

AY A.C. outlet * PRE 

N-MADE of acid-resistant hen 

sizes from 5” to 4 U 


* GUARA 
TEED FOR ONE FULL YEAR j 


ey, STILL-MAN | 


Information EQUIP. CORP. | 
439 E. 164TH STREET e NEW YORK 56, N. Y. | 


NOW OVER 5/00 
CHEMICALS 


Hydroxymethylfurfural 
a-Hydroxmyristic Acid 
a-Hydroxypalmitic Acid 
m-Hydroxyphenylglycine 
m-Hydroxyphenylserine 
p-Hydroxyphenylserine 
2-Hydroxyquinoline 
4-Hydroxyquinoline 
7-Hydroxyquinoline 
Hydroxytetronic Acid 
Ichtozyme 

Idose, d 

Indane 
1,3-Indanedione 
Indican Glucoside 
Indigo Trisulfonate 
Indole-3-acetaldehyde 
Indole-3-acetonitrile 
Indole-3-pyruvic Acid 
Indole-3-valerianic Acid 
B-Indolylbutyronitrile 


ASK FOR OUR NEW 
COMPLETE CATALOGUE 


17 West 60th St. New York 
Plaza 7-8171 


h 
> 
! 30 
| 
J 
| 
| 
will not rust or slip 1_| 
Age 
= 
Age 
Aloe 
A 
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Aner 
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Bausc 
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Agen 
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tow UNIVERSAL 
PHOTOMETER 


For 

Low Level 
Light 
Measurements 


THE MODEL PH 200 


Luminous Sensitivity: >10-*° Lumens 


% Amplifier Stability: Better than 0.1% full scale 
after warmup 


% Reliability: Signal circuitry involves 
only one vacuum tube 
% Range: Density—0 to6 
Transmittance — 10- to 1.0 


The Model PH 200 Photomultiplier Photometer uses the latest 
circuit techniques to provide the most reliable and flexible photo- 
meter commercially available. The instrument is designed to oper- 
ate with all types of photomultiplier or phototubes and includes an 
adjustable high voltage supply. An output jack is provided on the 
rear chassis for driving an oscilloscope or recorder. 


Price $495.00 including detector and photomultiplier tube type 931A. 
10 Write for plete technical information. Address Dept. J-1. 


Hiidorado Electronics 


2821 TENTH STREET * Phone THornwall 1-4613 * BERKELEY 10, CALIF. 


| Models Available For Every Application! 


Pendin 
Exclusive 
NO-Load Starting 
BLUE M 


Constant - Flow 


PORTABLE 
COOLING COIL 


CONTROLS WITHIN 


PROVEN principle 
(CONSTANT - FLOW) 
permits rapid cycling, close 
temperature control, longer 
compressor and control life. 

Use of expansion valve 
dryer-strainer system assures 
reliability and quality. Ideal 
for containers providing © Stes! 
cooled water or other liquid * Compact & Convenient 
media, for auxiliary ; 

apparatus, etc, 


Patents 


. NEW and 


TEMPERATURE 
RANGES 


{A) Ambient to+1.1° 
(B) —23° C. to+5° Cc. 


BULLETIN CP-31 AVAILABLE UPON REQUEST 


MANUFACTURERS AND DES 


IG 
COMPLETE TEMPERATURE CONTROL EQUIPMENT 


Academic Press, Inc................. A45 Eco Engineering Co. 


Agency: Raf Adv., Inc. 


ADVERTISERS’ INDEX 


Ainsworth & Sons, Inc.,Wm...... Al0& All Agency: The Michener Co. 
Agency: Walter L. Schump Adv. Edmund Scientific Co. 
Alberene Stone Corp. of Va........... Al4 Agency: Walter S. Chittick Co. 
Agency: G. M. Basford Co. Eldorado Electronics................. 
a Division of A. S. Aloe Agency: Bonfield Associates, Inc. 
Agency: Frank Block Associates ‘, 
Div. of The & ‘Bridge Co., Adv. 
Marte Laie ids. Fisher Scientific Co........... 


Agency: Fuller, Smith & Ross, Inc. 


» Nuclear-Chi 


cago 
Agency: Don Colvin & Co.. Inc. 


Ohaus Scale Corp 


Agency: Robert Af. ‘Baldwin Co. 


Oxyphen Products Co. 


A32 Photovolt Corp..... 
Agency: Leonard Adv. ‘Agency 
BC & Al8& AS3 


Agency: Murphy and Long, Inc. 


Pergamon Press. . ‘ 
& Optical A15 Alo Agency: Jon- Bruce Associates 
Blue M Electric Co... A55 Agency: Fairfax, Inc. Row, Peterson & Co................. A40 
Burgesss Publishing Co.............. A38 
Agency’. Burgess-Beckwith, Inc. Hevi Duty Electric Co............... Al4 Sargent & Co., E. H.. 
Central Scientific C & Agency: Allan Marin & Assoc., Inc. Melvan Inc., pm 
A 
fency: Marsteller, Rickard, Gebhardt & Reed, Interscience Publishers, Inc. A37 & Schuell Carl... 
Chem Ed Buyer’s Guide............. A54 Agency: Henry E. Salloch Adv. Service Standard Scientific Supply Corp....... A23 
Cap-Adams, Inc. A33 Agency: Firestone Adv. Agency 
agency: Fre ittner Co. 
Coleman Instruments, Inc............ Al3 Thompson Co. Thermal American Fused Quartz Co., 
ere, ine. gency: Asragasser-Drew Adv. A25 
Corning Glass A31 Lindberg Engineering Co............. A53 
Agency: The Rumrill Co., Inc. Don Colvin & Co., Inc. 
D 
Dele IFC Matheson, Coleman & Bell, Inc. A18 Agency: R. g & Co. 
Agency: Vill Agency: Leonard M. Sive & Associates, Inc. ‘ 
DuPont de Nemours. & fo. ft I  B. L.. A34 McGraw-Hill Book Co., Inc... .. & A43 W. M. Welch Scientific Co., Div. of 
Agency: \’. W. Ayer & te me ae Mercer Glass Works............. IBC Ww. M. Weich Mfg. Co.........A27 & A36 
Agency: Leonard Rattner Co. Wiley j Adv. Agency A4 
Paling Corp., The............ A26 & A28 Agency: Needham & Grohmann 
| ON ere 1 gency: Harr gency: Manda imms, Inc. 
Ageney: The Rumrill Co., Inc. New York Laboratory Supply Co., Inc. Wilkens Instrument & Research, 


Agency: Bonfield Associates 
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FIRST 
PRINCIPLES 
OF 
CHEMISTRY 


Oxygen in 
{ 


Oxygen and Ozone 


by M. D. TAYLOR, 
Professor of Chemistry, 
Howard University 


Apparatus for Preparing Ozone 


In this rigorous presentation of first-year college chemistry, 
the author skillfully describes and analyzes the experimental 
basis of chemical theory. He arranges the elements into a dis- 
tinctive form of the periodic table, dividing them ac- 
cording to their electron configuration into six basic groups: 
active metals, metalloids, non-metals, copper-zinc group, tran- 
sitional elements, and inner-transitional elements. The ana- 
lytical approach is emphasized, with the more important physi- 
cal properties summarized in tables. 

Ready in February 


ELEMENTS OF | 
PHYSICAL CHEMISTRY 


2nd edition 


H0 By SAMUEL GLASSTONE, Consultant to the United States Atomic 


Energy Commission, and DAVID LEWIS, Associate Professor of Chemistry, 
The City College of New York. 


In this thorough-going revision, an established 
classic among textbooks is brought completely 
up-to-date. The material has been largely re- 
arranged to provide a more logical presentation, 
and new material has been incorporated in each) 
chapter. Two brand new chapters, “Physica! 
Properties and Molecular Structure” and “Nu- 


+ Solution 
clear Chemistry,” have been added, and entire] 
new problem material enables students to prac 


alin) 2808 s, tice solving problems of current significance. 


M 
‘ Two Salts and Water: Formation of a Double Salt. Ready in Marc: 


M + Solution 


M+ S,+Solution C 


120 Alexander Stree! 


D. VAN NOSTRAND COMPANY, INC. new sors. 
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Hospital 
LOW PRICES 


Made exclusively for us 


by CORNING GLASS WORKS 


Applicator Jars, Hospital Jars, Tongue Blade Jars and Sundry Jars are now available 
in the world’s most famous glass... PYREX®...at surprisingly low prices. 


All are sparkling clear, uniform in wall thickness and free from mold marks. 


Pyrex® withstands abrupt temperature changes and sterilization up to 520°C without 
discoloration or devitrification. Physical shock resistant and chemically neutral. 


Round inside bottoms simplify cleaning. All rims are beaded. Overlapping stainless 
steel covers. 


Ask your supply house for complete details or write today for completely illustrated 
CATALOG MP-8. 


PYREX is a registered Trade Mark of Corning Glass Works. 


MERCER GLASS WORKS, INC. 


725 BROADWAY, NEW YORK 3, N.Y. 


: 


potential 
current 
resistance 
Record directly temperature _ 
polarograms 


pH 
and more 


FISHER RECORDALL 


the universal laboratory recorder 


The all-purpose Fisher Recordall gives you the advan- 
ba Tt tages of continuously recorded data and permanent a 
records without the expense of specialized, limited-use 
recording instruments. Any laboratory instrument whose 
di | i : reading can be converted into a DC signal can be 
| ee care. ip recorded by the Recordall. Even such rapidly changing 
wh, | Nh variables as polarographic current are charted with 
11 current and potential ranges, direct reading scales, 
iil! wide variety of adapters and accessories . . . these are 
ie Ne Hy only a few of the features that make the Fisher Recordall 
fi 
FISHER SCIENTIFIC 
America’s Largest Manuf Distributor of Laboratory Appliances & Reagent Chemis 
IN THE U.S.A. Chicago Philadelphia IN CANADA 
Boston Cleveland Pittsburgh Edmonton 
Buffalo Detroit St. Louis Montreal 


Charleston, W.Va. New York Washington Toronto 
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FEBRUARY 1960 


Chemical 


Sather science 


Preparation for Graduate Work: Conference Report . . . page 69 


American Production of Uranium . . . 56 
Solutions in Liquid SO... . 75 


. 
5 
ia 
~ 
Published by the DIVISION OF CHEMICAL EDUCATION OF THE AMERICAN CHEMICAL SOCIETY : 


Now— 


a touch of beauty 
that wears like stone 
on many hard-working surfaces 


a bright now 
Litt. Stays attractive... 


J-M COLORLITH®... handsome, tough, colorful 


Created as an attractive, lower cost material for laboratory 
table tops, Colorlith has now gained wide acceptance as a sur- 
facing material in many busy interior areas. 

Fabricated from asbestos fiber, portland cement and cheni- 
cally resistant colorings, this inorganic material resists heat, 
flame, moisture, even acids and solvents in normal working 
concentrations, when properly coated with a clear lacquer 0 
equivalent. Color runs all the way through the sheet. Thic} nesses 
from 114” down to 14” can be used without breaking. . . 


Write for Colorlith specification sheet EL-94A and 
brochure EL-62A. Johns-Manville, Box 14, New York 16, 
New York. In Canada, Port Credit, Ontario. 


JOHNS-MANVILLE 


SSS 
= 
Window sills of 
Cololith ane pleasing. 
; OL mots e 
| 
not 
' 
Coviode, 


| 
| 
| 
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| IN MILLIMICRONS 
400 «64500 500 550 ©6600 650 700 750 800 850 900 950 


Didymium transmission curve showing resolution 
obtainable with Spectronic 20 


Jom. ROTO-CELL 


... for converting Spectronic 20 into an 
inexpensive spectrophotometer for 
control, research, teaching, etc. 


ROTO-CELL. A double cell in swivel action A one-piece, double 1 mil cell, 10 mm light 
carrier with water-jacketed housing, for rapid path, with liquid-cooled carrier 


Readily interchangeable with the single place Provides instantaneous interchange within the 


sample holder of Spectronic 20. instrument of sample and blank for speed 


Finger tip rotation of knob introduces either in plotting absorption curves 
cell chamber into light beam and provides dark 
current check. 


9085-C. Roto-Cell, Thomas, with double 1 
ml cell of Vycor brand glass, with cover; with 
10 mm light path 80.00 


9084-E. Spectrophotometer-Colorimeter, B. & L. 
Spectronic 20. A compact, direct reading, versatile 
instrument, simple to operate. Range 375 to $50 mmu, 
band width 20 mmu. Reads in transmission and optical 
density. Complete outfit for rapid spectral scanning and 
plotting of absorption curves, consisting of blue and red- 
sensitive phototubes and filter, voltage stabilizing trans- 
former and Thomas Roto-Cell with double 1 ml cell for 
10 mm light path. For 115 volts, 60 cycles, a.c.. . .381.50 


Copy of Bulletin 121 sent upon request. 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. AT SRD ¢ PHILADELPHIA 5, PA. 
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New Reinhold Books 


Modern data on sources, production, properties and uses . . . 
SODIUM CHLORIDE 


edited by DALE W. KAUFMANN, Chief Chemical Engineer, International Salt Company, Ir. 


A LANDMARK in technical literature, this new mono- 
graph brings together all modern data on salt sources, 
production, — and uses. With over 16 spe- 
cialists contributing to its 26 chapters, this work com- 
piles the vast information on salt which was heretofore 
scattered or unavailable. It is the first and only com- 
prehensive treatment of the subject. The individual 
chapters, in addition to specific data, contain informa- 
tion written from a broad general standpoint. Current 


ACS Monograph No. 1-5 


1960, 752 pages, $20.00 


developments abound, and the book discusses in det iil 
the use of salt for ice-removal and its effect on concr: te 
and autos. The book also includes the role of salt in 
physiology, nutrition and medicine. Here is evi ry 
aspect of salt in an authoritative, complete and sin::le 
source for chemical engineers, analytical chemists, min- 
ing engineers, geologists, physicists, doctors—in fact 
* anyone who needs pane Bo data on salt and its uses. 


CONTENTS AND CONTRIBUTORS: 


1 IntRopucTion—Dale W. Kaufmann 
2 Mineracocy or Satt—Lewis S. Ramsdell, Professor of Min- 
eralogy, University of Michigan 
PETROGRAPHY OF SALT—Louis I. Briggs, Jr., Professor of 
Geology, University of Michigan 
4 or Satt Deposirs—Kenneth K. Landes, Professor 
of Geology, University of Michigan 
5 Satt Deposits oF THE U. S.—Kenneth K. Landes 
6 mae eee S. See, Former Chief Chemist, Leslie 
alt Co. 
7 Sat Mininc—L. K. von Perbandt, Former President, Mines 
Engineering Co. 
8 Satt C. Bleimeister, Plant Engineer, De- 
troit Mine, International Salt Co., Inc. 
9 Brine WELLS AND PiPetines—Zola G. Deutsch, Consulting 
Chemical and Mechanical Engineer 
10 Brine PuriFicaTion—Dale W. Kaufmann 
11 Vacuum Pan SaLt—Walter L. Badger, Consulting Chemical 
Engineer and Gordon E. Seavoy, Vice President, Whiting 


Corp. 

12 Grarner SaLt—R. B. Ricuarps, Chief Engineer, N. Y. State 
Evaporating Plants, International Salt Co., Inc. 

13 W. Kaufmann 

14 DissoLvers—Dale W. Kaufmann 

15 ANALYTICAL MeETHops—Adam Marciniak, Chief Chemist, 
International Salt Co., Inc., Paul V. Imes, Chief Chemist, 
The Carey Salt Co. and V. M. Marcy, Group Head, Chemi- 
cal R & D Dept., Hagan Chemicals and Controls, Inc. 


16 ANALysEs oF SALT—Dale W. Kaufmann 

17 SpeciFicaTions—Dale W. Kaufmann 

18 Soprum CHLORIDE IN PHysiOLoGy, NUTRITION AND MEDICINE 
—James A. Dauphine, M.D., Head of the Department of 
Pathological Chemistry, University of Toronto, etc. 

19 Soprum CHLORIDE IN ANIMAL NutRITION—T. Donald Bell, 
ao Department of Animal Husbandry, University of 

0 

20 Soprum CHLORIDE IN PLant Nutrition—Cecil H. Wadleigh, 
Director, and Mildred S. Sherman, Associate Chemist, 
both of Soil and Water Conservation Div., U. S. Dept. of 
Agriculture 

21 MarterriAts Usep By THE SALT-PRODUCING AND SALT-Con- 
SUMING INpuUsTRIES—Dale W. Kaufmann 

22 HANDLING AND STORAGE OF SALT—Dale W. Kaufmann 

23 Low TEMPERATURE PROPERTIES AND USES OF SALT AND 
Brine—Dale W. Kaufmann 

24 CuemicaL REACTIONS OF CHLORME—Dale W. Kauf- 
mann 
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SARGENT 
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HEAT TRANSFER BY RADIATION AND CONDUCTIOK 
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DIRECT READING, SINGLE TURN TEMPERATURE 
ADJUSTING DIAL 


OPERATING RANGE, 35° TO 200°C 


ALL INSIDE METAL AREAS AND AIR VOLUME 
COINCIDENT IN TEMPERATURE WITHIN + 2%°C 
WHETHER UNLOADED OR FULLY LOADED 


TEMPERATURE AT ANY POINT CONSTANT WITHIEE 
+¥%°C WHETHER UNLOADED OR FULLY LOADED signec 


size 


$-64080 OVEN—Analytical, Radiation-Conduction Type, Double Wol, 
200°C, Sargent. A new laboratory analytical oven designed 
to emphasize conduction and radiation as modes of heat 
transfer and to minimize the contribution of convection, 
thereby achieving an unprecedented uniformity of temper: 
ture throughout the entire cubic space of the isolate 
aluminum interior chamber. 
The inner chamber is obstruction free. Three removable 
flat aluminum shelves and a flat bottom area provide over sensiti 
four square feet of useable space for moisture samples. = 
Heat is applied at a very low gradient and over a wit to ie 
area from a nickel-chromium ribbon element in woven glas 
sleeving. 24% inches of fiber glass insulation results in low 
wattage requirement and permits temperature to be regu 
lated by a special Sargent heavy duty, bimetal regulator. an 
Temperature is adjusted by simple rotation of a singl ean 
turn disk on the lower panel. A dial type thermometer i pen, ho 
mounted on the door. atta 
and will 
- Constructed of heavy gauge, welded steel, finished MM length 
baked enamel. Inlet and outlet vents are provided. Th aa 
oven door automatically opens if pressure builds up 
Range, 35° to 200°C; inside width, 14 inches; insidfi ‘plied 
height, 13 inches; inside depth, 12 inches; outside widt aan 
19 inches; outside height, 2214 inches; outside depth, ! The eu 
inches; net weight, 60 lbs. Complete with three s!ielves ang Coating 
thermometer. For operation from 115 volt, 50 or 60 cyt 
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S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y. 


This series of articles presents a survey of the basic 
principles, characteristics, and limitations of those instruments which 
ind important applications in chemical work. The emphasis is on 
commercially available equipment, and approximate prices are quoted 
io show the order of magnitude of cost of the various types of design and 


RE 
6. Recording Devices 
(Continued) 

Curtiss-Wright Corp. 

c A complete line of direct-writing meters 
is available from the Curtiss-Wright Cor- 
poration, Princeton Division, Princeton, 
New Jersey. These contain a conven- 

VITHIN TD tional D’Arsonval meter movement, de- 

ED signed to give high torque in spite of small 
size of the permanent magnet. The rota- 
tion of the moving coil is translated into a 
rectilinear movement of a pen across the 

ble Wola chart paper by the trigonometric device 


previously described (Figure 6). The 
standard size recorder is an approximate 
cube, about 8” on a side; this is smaller 
and more compact than most other such 
recorders. In addition, there are available 
smaller sizes in both square and slim rec- 
tangular shapes. 

The basic meter movement for the de 
recorders is available with a full-scale 


lesigned 
of heat 
vection, 


empera 
isolated 


novable range of 0-0.25 milliampere in the most 
ide over sensitive model (internal resistance is 
hie 32,000 ohms; hence a current source must 
: have an output voltage of at least 40 volts 
ra WidQHE to drive 0.25 ma. through this meter coil); 
ven glam other ranges up to 0-125 amperes can be 
oie supplied. DC voltage ranges from 0-1 
. v to 0-600 v are available, as well as ac and 
be multi-range recorders. 
>gulator This line of recorders is provided with 
— either ink-writing or inkless (electric) writ- 
a SIS“MME ingpens. For ink-recording, a tiny plastic 
ymeter ifm pen, holding only a few drops of ink, can 
be attached to the end of the meter pointer, 
and will draw a 0.006”-thick line for a trace 
ished IMM length of about 230 feet before the pen 
led. Th must be refilled. An extra-fine glass pen 
aside ls supplied that draws a 0.003” trace. 
a For inkless recording, a de voltage is 
s; *pplied between a metal tracing stylus 
le width and the surface of the metallized chart 
; paper, which is grounded (see Figure 9). 
lepth, | The curre:.t burns away the surface metal 
elves ang Coating, le:ving a transparent trace on an 


opaque background. The thickness of 
the trace un be controlied by regulating 
the tracing voltage (up to 24 v max.). 
Inkiess re-ording of this type has the ad- 
vantage of convenience, cleanliness, and 
'reedom from the plugging-up of pen 
capillaries. It also affords an extra degree 
of freedom in recording, for the pen voltage 
can be turned on and off independently 
of the recording process, so that desired or 


60 cy 
$165. 


significant portions of a signal or of the 
variation in properties of a system can be 
differentiated by activating the pen only 
at such times. However, the metallized 
paper is considerably more expensive than 
ink-recording paper; for example, $2.70 
for a 72-foot roll of 51/2” inkless paper, as 
compared to $1.65 for the equivalent ink- 
recording chart roll. 

It is common in direct-writing recorders 
for the accuracy of the chart record to be 
less than the inherent accuracy of the 
meter movement, principally because of 
friction in the contact of the pen on the 
paper. In the Ourtiss-Wright recorders, 
accuracy of indication is of the order of 1 
to 1.5% of full-scale; accuracy on the 
chart is 2-2.5% of full scale. Speed of 
response to an applied signal is 0.6 to 1.5 
seconds, depending on the model. 

These recorders are provided with a 
convenient gear-shifting arrangement that 
permits the choice of any of three speeds by 
simple movement of a lever. Another 
lever provides a 60:1 ratio in the gearing, 
independently of these three speeds. 
That is, a choice of 6 speeds is actually 
possible without replacing any gears; e.g., 
a typical range of speeds is from 1 inch/hr 
to 6 inch/min. The chart drive may be 
either motor- or spring-driven, or a phan- 
tom drive (shaft extending outside of in- 
strument case, to which user attaches his 
own driver) can be supplied. With a 
phantom drive, the user can arrange to 
have the chart motion follow any desired 
function, not necessarily linear in time, and 
thus achieve some of the features of X-Y 
recording (vide infra). 

The advantages of direct-writing meters 
stem principally from their greater sim- 
plicity, compared to servo-mechanism re- 
corders. The path from input to read-out 
is direct, and there are no choppers, am- 
plifiers, or slidewires to require servicing 
or adjustment. However, the direct- 
writing instruments must draw enough 
power from the circuit under study to 
move the meter coil and pen. For the 
recorders under consideration, the power 
required for full-scale deflection is 5 to 8 
milliwatts. Only if the circuit under 
study can supply this power without being 
significantly disturbed in the process can 
these direct-writing meters be employed. 

Since direct-writing meters are essen- 
tially the same, as far as the basic move- 
ment is concerned, as indicating meters, 
they are subject to the same hazards of use. 
The user must understand the principles 


feature 
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of ammeters and voltmeters, shunts and 
multipliers, etc., and he must be careful 
not to connect the recorder with the wrong 
polarity, or to a circuit that will send an 
excessive current through the coil. Since 
these recorders are much more expensive 
than ordinary indicating meters, a wise 
rule to follow is: never connect a recorder to 
a circuit until the output has been tested on 
an indicating meter of the same resistance. 


METER 


RECORDER 


INPUT 


Figure 26. Before attaching a recorder to a 
circuit, the input should be applied to an in- 
dicating meter of equivalent resistance. 


As is illustrated in Figure 26, the circuit 
under study should be connected first to 
a meter of suitable sensitivity and with 
series resistance such that it, plus the coil 
resistance, equals the recorder’s resistance. 
If the meter gives a suitable deflection 
under these conditions, it is safe to switch 
in the recorder. 

For situations in which the system under 
study cannot supply the power necessary 
to drive the direct-writing recorder, Cur- 
tiss-Wright offers a self-balancing amplifier 
which will provide that power (Model 
6601 DC Amplifier, $235). The circuit 
diagram of this amplifier is shown sche- 
matically in Figure 27. The signal to be 


FEEDBAC 
RES. 
‘ | 


Figure 27. Schematic of self-balancing dc 
amplifier of Curtiss-Wright. 


measured, Ej, flows through a moving- 
coil movement (similar to an ordinary 
D’Arsonval meter movement, but very 
sensitive) producing a deflection of a metal 


-| 
il 
} 
| 
PLLINO! 


& 


right-a-weigh’ 
one pan 
analytical balance 


The original Ainsworth Right-A-Weigh, one-pan, analytical 


balance has had wide acceptance for five years because it 
is fast, accurate, easy-to-use, practical, and has the quality 
and dependability of all Ainsworth balances. 


For details on the new, improved Right-A-Weigh 
see opposite page 
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vane mounted in the gap between two Pi 
oscillator coils. These coils are conn “ted Est 
in the grid and plate circuits, respecti ely. a 
of a 15 me oscillator, so that the amp! ude eerie 
of the oscillations generated in the va: ium fro 
tube is sensitive to the magnetic cou ling corr 
between the coils. The movement «the spo" 
vane alters the amplitude of the o: ‘ily. = 
tions, part of which signal is appli d jin As 
negative feedback, after rectificatic , to ee 
the input signal, cancelling the majo: part - 
of that signal. Thus, the final defi ‘tion a 
of the electromagnetic detector is «ight, 
the amplification is stabilized by ne¢ ative re 
feedback, and an output signal (equal to ay 
the feedback signal) is available es) able 
of delivering powers up to 63 milliwai ts to 
a recorder or other indicator. An input a 
signal of 2 millivolts suffices for full-scale _—. 
‘deflection of a 1 ma recorder. A more cis 
sensitive amplifier is also available ( \Model 
6606 Microamplifier, full-scale output for a 
10 microamperes, $496). hoe 
A 1-ma direct-writing recorder in the 
standard size is priced at $465; miniature Pe 
square size is $380, and miniature slim is pe 
$295. Multiple pen instruments, with LJ 
as many as 6 independent pen-and-moy- L | 
ing-coil mechanisms in a double-size case ( 
(Model 83, 1-ma movements, $1290) are 
available as standard equipment. The 
component parts of the Curtiss-Wright a 
recorders are manufactured by Metrawatt. signal 
in Germany, and imported for assembly in B-50K 
the U.S. G-500 
Esterline-Angus Co. 
A very complete and widely-used line of aie 
direct-writing meters is manufactured by slowl} 
the Esterline-Angus Co., Indianapolis, the p 
Indiana. The direct current milliammeter damp 
recorders are based upon two moving-coil dle 
movements: 0-1 ma and 0-5 ma. Full fated 
scale ranges up to 1 amp are available by ., 
the use of appropriate shunts; voltages meter 
from 0-2 to 0-1500 v are obtained by dilien 
means of suitable multiplier resistances kind « 
with these meters. Higher current ranges, Bowe 
and lower voltage ranges, are available by to the 
utilizing movements’ with coil currents up 
to 150 ma. it is p 


These recorders are all of the ink-writing 
type, with no special linkage to eliminate 
the curvilinear character of the moving- 
coil pointer deflections. Hence. these 
recorders are more economical th:n some 
others. The 0-1 ma recorder, with 1400 
ohms internal resistance, 1.4 milliwatts 
power consumption, and 0.5 second Te- 
sponse time at critical damping, i< priced 


at $360. 


When a given meter movemen' is ¢M- 
ployed with a series of shunts, t give 4 
variety of ranges, the response tic may 
change markedly from range t: range. 
In a sensitive milliammeter m: ment, 
the motion of the coil in the fie| of the | 
permanent magnet induces curre: = (due 
to the cutting of flux lines by the irnsof name 
wire) that may be of comparabl: 
tude to the input signal curre: The 
magnitude of these induced cur: de- small 
pends upon the resistance in the iil cir- charac 
cuit; they are a minimum at ini ite 1 illustra 

sim 


sistance (i.e., open circuit) and a 1: 
on short circuit. 


3 
i 
Kent 
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Figure 28 shows the response of an 
Est-rline-Angus 1-ma recorder to the 
suc |en application of a 0.8-ma signal in 
seri:s With external resistances ranging 
fro: 500,000 ohms to 14 ohms. Curve B 
cor::sponds to critical damping; the re- 
spo ise approaches the final value as 
rap lly as possible without overshooting. 
As the circuit resistance decreases, the 
manitude of the induced currents in the 
coi! increases, the resistance to motion 
resu|ting therefrom also increases, and the 
res} onse to the signal becomes increasingly 
more sluggish. 


rine IN SECONDS 


Figure 28. Response of an Esterline-Angus 1-ma 
recorder to sudden application of a 0.8-ma 
signal in series with resistances of: A-5OOK; 
B-50K; C-12.6K; D-6K; £&-3.5K; F-1.4K; 
G-500; H-14 ohms. 


These facts show how to adjust the cir- 
cuit conditions in any measurement in 
order to achieve the proper damping. Ifa 
slowly varying signal is to be measured in 
the presence of noise or transients, over- 
damping may be highly desirable. In 
other cases, critical damping may be pre- 
ferred. 

In constructing a multi-range milliam- 
meter, connecting various shunts directly 
across the meter movement produces the 
kind of overdamping shown in Figure 28. 
However, if series resistances are added 
to the movement, and the shunts are then 
connected across the series combination, 
it is possible to keep the overdamping to 


Figure 29. Series-parallel shunt 


to prevent excessive overdamping on higher 
current ranges, 


small values and maintain good swinging 
characteristies on all scales. Figure 29 
illustrate: this type of circuitry, which is 


(Continued on page A68) 


—COMPACT CASE — Lighter, smaller, smoother. 


—UNITIZED CONSTRUCTION — Rugged and 


‘right - a-weigh® 
one pan 
analytical balance 


by Ainsworth 


New Features: 


NEW — COMPENSATED BEAM — More accurate, 
sturdy, stable. 


NEW — LIGHT, LARGE WEIGHING CHAMBER — Better 
visibility of sample, 


NEW — INDEPENDENT PAN-BRAKE — Adjusts pan before 
beam release. 


NEW — EPOXY FINISH — Durable, easy to clean. 


NEW — WRAP-AROUND TOP — Interior better protected, 
more accessible. 


NEW — COMPARTMENT FOR LIGHT & TRANSFORMER 
— Built-in and well insulated. 


NEW —EASY WORKING DOORS — Comfortable finger-grips. 


NEW — GEARLESS DRIVE FOR COUNTERS — Smooth and 
reliable. 


trouble-free. 


© Ask your favorite laboratory supply house 
for additional information and a demonstration. 


Wat. AINSWORTH! & SONS. ING 
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easily in research or for process control. 


“For Scientists 
STANTON 


Thermo-Recording Balance 


A superior laboratory balance that heats, weighs 
and records simultaneously. 


“Heat-to-constant-weight” is accomplished 


AUTOMATIC ELEC 


WEIGHT LOADING 


WEAR-RESISTANT 
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STANTON Thermo-Recording Balance, 


Model TR-1 Electric weight loading, twin electronic 


KNIVES | 


recorder and standard furnace with simple program 


control. A cam, which can be modified, 
uniform rate of heating. Sensitivity 1 mg. 


Burrell Cat. No. 2-569-41 


provides 


Other models are available for thermo-recording 
or recording only with sensitivities of 1 mg. or 0.1 mg. 


Ask for Bulletin No. 329 


BURRELL CORPORATION 
Scientific Apparatus and Laboratory Supplies 
2223 FIFTH AVENUE, PITTSBURGH 19, PA. 
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commonly employed in multi-range ins: ru- 


ments. 


The Esterline-Angus Co. also offer; g 


recording 


de microammeter ($735). | his 


instrument employs a 0-1 ma moving-:0il 


meter in 
amplifier. 


combination with a magi tic 
The latter amplifies the i: put 


signal to a level suitable for the recor: ing 
milliammeter. This combination is de- 


signed to 


give full-scale deflections fo” 50 


microamps, or 10 millivolts, or hivher 
ranges as desired. Because the metir is 
driven by the amplifier, rather than by the 
input signal, its response time (damping) is 


independent of the input circuit resist: nce. 


Texas Instruments, Inc. 


A direct-writing meter designed for 


particular convenience in routine la)ora- 
tory use is the Recti/Riter, manufactured 
by Texas Instruments, Inc., Houston, 
Texas. The basic one-pen recorder ($465) 
has a 0-1 ma movement with 1500 ohms 
internal resistance; this corresponds to 
the dissipation of 1.5 milliwatts at full- 
scale deflection. For critical damping, 
total circuit resistance should be 20,000 
ohms; under these conditions the pen re- 


sponse is 


0.25 second for full-scale travel. 


The instrument is constructed so that 
the chart paper feeds across a horizontal 
plate that serves as a writing desk for the 
operator to use in making notations on the 
chart while the recording is being pro- 
duced. The trigonometric device de- 
scribed earlier (Figure 5) converts the 
curvilinear movement of the meter coil 


arm into 


a rectilinear displacement on the 


chart. A variety of chart speeds is avail- 
able by means of interchangeable gears, 


. and aswitch permits employment of a 10:1 


multiplication factor with any set of gears. 
The writing pen is of the capillary feed 
type, with a large capacity, closed ink 


supply. 


The Dual Recti/Riter ($875) is basically 


the same 


instrument as has been described, 


with two meter movements mounted side- 
by-side, so that two independent signals 
can be recorded on a common sheet of 
paper with a common time base. 

For signals that are not directly suitable 
for recording by the Recti/Riter, Texas 
Instruments offers various accessory at- 
tachments. For example, a de amplifier 
(Model 301, $295) employing transistor- 
ized circuitry and powered by a 45-volt 
battery or by an ac supply ($45 extra) 


permits 


the standard 1-ma recorder to 


give full-scale deflections for signals of 10 


mv, and 


Other Direct-Writing Recorders 


higher. 


The various features of direct-writing 
moving-coil recorders that have | en de- 
scribed above are to be found in the it- 
struments of a number of other m .nufac- 


turers. 


One of the most extensiv: ‘ines of 


recorders is produced by the  ienersl 


Electric 


Co., Schenectady, Nev York. 


For purposes of comparison with he pre 
ceding discussion, only two of t!.s com 


pany’s 


recorders will be me: tioned. 


(Continued on page A71) 
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Coleman’s new Nitrogen Analyzer 


ticals, foods, chemicals, fertilizers. Excellent 
for certain Kjeldahl applications. 


Superb Accuracy .. 
higher analytical accuracy than is tradition- 
ally obtained in nitrogen analysis. 


Classical Micro-Dumas Method Now 
Fully Automated ... combining a time- 
tested method with modern electronics and 
automatic cycling. Based on the instrument 
developed at the Celanese Corporation of 
America research laboratories, this new 
Coleman instrument simplifies and speeds 
nitrogen analyses permitting routinely up to 
40 analyses per day. 

Wide Range of Use . . 
gen in virtually any material . . 


. will analyze nitro- 
. pharmaceu- 


. provides consistently 


Saves Valuable Space... 
bench space is required. 


only 1) feet of 


If you want more rapid and precise nitrogen 
analysis, see this New Coleman Nitrogen 
Analyzer... 


...at the Pittsburgh Conference, February 28—March 4 


or write for Bulletin BB-258 


Onder and ane the fest mallary of any science 
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This Advertisement is a NEW PRODUCT 
“FISHING EXPEDITION”... 


Yes, we’re fishing! We’ve developed 
the new organic fine chemicals which 
are listed at right. We don’t know 
much about their uses as yet. But we 
do have limited technical data for 
each of these compounds, and will be 
glad to send this to you on request. 
Also, if you’re interested enough to 
do a little “fishing” of your own, we 
can let you have sample quantities 
in most cases. 


® 
BAKER & ADAMSON 
Fine Chemicals 
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Commercial production? Not yet. 
But if enough demand materializes, 
we can supply these new organics in 
commercial quantities. 

Development of these new organic 
compounds is another example of the 
diversified activities of our Baker & 
Adamson® fine chemicals depart- 
ment. May we suggest—whenever it 
comes to fine chemicals, come to 
Baker & Adamson! 


hemical 


SULFONATE DERIVATIVES 
Potassium Acetaldehyde Disulfo rate 
Methane Trisulfonic Acid 

Sulfuryl Fluoride 

Sulfur Trioxide-Pyridine Comple. 


Sulfur Trioxide-Trimethylamine 
Complex 


CHLORINATED COMPOUNDS 
Hexachloroacetone 
Trichloroacetamide 
Trichloroacetdimethylamide 
Trichloroacetanilide 
Trichloroacetonitrile 


OXALIC ACID DERIVATIVES 
Oxanilide 

Ethyl Oxanilate 

Oxalic Esters 


PHOSGENE DERIVATIVES 
Benzophenone 
Benzophenone-4,4’-dicarboxylic acid 
Dipheny| Carbonate 

Ditolylketone 

Di-o-Tolyl Carbonate 

Di-n-Tolyl Carbonate 

Di-m-Tolyl Carbonate 

Di-p-Tolyl Carbonate 


In addition, derivatives other than 
those listed in each category can be 
investigated and possibly made 
available. 


GENERAL CHEMICAL DIVIS!ON 


40 Rector Street, New York 6, N.Y. 
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The ‘'-1 ma recorder ($590) has an internal 
resisi ance of 300 ohms, is a single speed 
instr:ment (additional speeds available 
with replacement gears), and has a re- 
spon time of 0.7 second at critical damp- 
ing. The pen writes by capillary feed of 
ink from a 3-ounce sealed plastic inkwell, 
whic), is discarded when empty and re- 
place | by @ new unit. 

Th» General Electric Type CH recorder 
with DC Amplifier ($940) has a 5-milli- 
ampe"e moving-coil meter, combined with 
a hig!-gain amplifier. Full-scale defiec- 
tion is produced by 1 mv; higher ranges 
are, of course, possible. 

Th: Rustrak recorder, of Rust Industrial 
Co. 130 Silver St., Manchester, New 
Hampshire, consists of a basic 1-ma move- 
ment ($69.50) that is available in other 
ranges as well through the addition of 
shunts and multipliers. The coil resist- 
ance is 100 ohms, corresponding to power 
consumption of 0.1 milliwatt at full-scale 
deflection. The operating principle is 
that of the galvanometer with chopper bar; 
the pointer is clamped briefly against the 
paper once every two seconds, creating a 
mark on the pressure-sensitive chart. 
This recorder is unique in being ‘the 
smallest (approx. a 4-inch cube) and cheap- 
est instrument of this class. However, 
its accuracy, resolution, and speed are 
somewhat limited by its construction, and 
by the chopper bar technique employed 
for producing the trace. 


EINTHOVEN 


Figure 30. Simplified schematic of the Data- 
graph recorder of Consolidated Electrodynamics 
Corp, 


A unique, high-speed direct-writing re- 
corder is the Datagraph of Consolidated 
Electrodynamics Corp., Pasadena, Cali- 
fomia. ‘he operating principle of this 
instrument is shown diagrammatically in 
Figure 30. The sensing element is a 
string galvanometer; i.e., a taut, vibrating 
Wire mounted in a strong, specially shaped 
magnetic field of a permanent magnet. 
Whenever the wire touches the paper, 
which trivels over the anvil, a current 
fows thr .gh the point of contact (a 100- 
volt sour, not shown in the Figure, is 
connecter: to wire and anvil). The re- 
sulting brvakdown in the paper’s surface 
causes a ‘ine black mark to appear. As 
the input -ignal flows through the string 
talvanom: ‘er, the wire is caused to deflect 
i a direction perpendicular to the mag- 
netic field: i.e., toward one edge of the 
paper. Tis causes a displacement of the 
mark on the paper where the wire makes 
‘ontact. Chart speeds from 0.05 to 20 


(Continued on page A72) 


‘New Answer... 


to Precise Polarography 


Easy to Use Recording Electro-Polarizer by 


American Optical Gives Accurate Analyses Fast! 


This newly developed instrument fills the need for a 
polarographic unit well suited for a variety of qualitative 
and quantitative applications in industrial chemistry as 
well as biological, medical, organic, inorganic and physical 
chemical analyses. 


Now you can select any polarization range or rate you 
desire with complete confidence. Voltages are set against 
a standard cell and the recorder calibrated to insure con- 
sistency of results. In addition, an instantaneous clutch 
release gives you an exact syncronization of chart to span 
voltage drive. 


Small, compact and portable . . . only 45 pounds, the lightest 
instrument of its kind sold today. And when you compare 
costs you'll see that the AO Recording Electro-Polarizer is 
really inexpensive. 


Contact your AO Representative now. He will be glad to 
arrange an instructive demonstration of all the features 
which are unique to this fast, versatile instrument. 


Please send full information on the AO 
Recording Electro-Polarizer. 


NAME. 


ADDRESS. 


CITY ZONE........ STATE........... 
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inch/sec are provided, and signal varia- 
tions as fast as 250 per second can be ac- 
curately recorded. 

Mandrel Industries, Inc., Houston 19, 
Texas, manufactures a direct-writing re- 
corder containing an amplifier (Model 
ER-20, one channel $350; two channels 
$550) giving full-scale deflection for 80 mv. 
Pen speed is better than 0.01 seconds; 
writing is inkless, on electro-sensitive 
paper. Chart speeds from 4 inch/sec to 
0.4 inch/min are available. The two- 
channel recorder is shown in Figure 31. 

An extensive line of high-speed direct- 
writing recorders is available from Brush 
Instruments Division, Clevite Corp., 
Cleveland 14, Ohio. Another manufac- 
turer in this field is Massa Division, Cohu 
Electronics, Inc., Hingham, Massachusetts 
(e.g., Model GA1023 two channel recorder, 


Figure 31. Two-channel galvanometer_ re- 
corder of Mandrel Industries, Inc. 


NALGENE.... use /7... abuse it... compare it * 
Unbreakable, acid-resistant NALGENE is the safest most prac- 
tical lab-ware you can use. Because NALGENE does not break, 
it prevents accidents. Because NALGENE is acid-resistant it 
delivers long, dependable service. And economy starts right 
at the beginning with NALGENE’s low initial cost. 

7 % A request on your letter-head 
will bring youa FREE Nalgene 


funnel and our 
Catalog H-459 


Write Dept. 43 


The NALGE Co. Ine. 


ROCHESTER 2 NEW YORK 


WORLD'S LARGEST PRODUCER OF PLASTIC LABORATORY WARE 
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0-50 ma, pen response as fast as 0.1105 
sec, $630). Sanborn Co., Waltham 54 
Massachusetts; Photron Instrument 
Cleveland 2, Ohio; and Offner Electronics, 
Inc., Schiller Park, Illinois are additic ng] 
firms active in this field. 

A recorder that employs a principle sot 
utilized in any of the direct-writing ins: ru- 
ments treated thus far is the Ameri :an 
Microsen Series 130 ($250, as either mi-ro- 
ammeter or millivoltmeter) made by 
Manning, Maxwell and Moore, !xc., 
Stratford, Connecticut. A diagram jlu- 
strating the principle of operation is sh \wn 
in Figure 32. The input signal, flowing 
through a solenoid winding, creates: an 
electromagnetic fieid that exerts a pu!! on 
one end of a balance beam. This tilts the 
beam, moving the vane on the other end 
of the beam away from an oscillator coil. 
This, in turn, affects the amplitude of 
oscillations being generated in a vacium 
tube containing the coil in its plate or grid 
circuit. The change in tube current «lters 
the current in the rotary solenoid which 
drives the pen. The resulting motion of 
the pen arm acts on the balance beam so as 
to oppose the original tilting; i.e., the pen 
motion constitutes a feedback signa! that 
is applied in opposition to the input signal. 
Thus, the pen position is proportional to 
the input signal, and the amplification 
responsible for its deflection has been 
stabilized by negative feedback. 

With this type of amplification, full- 
scale deflections are obtained for input 
signals of 20 millivolts, or 200 micro- 
amperes. The time constant can be as 
small as 0.05 second; accuracy is 0.5% of 
full scale. 


Light Beam Oscillographic 
Recorders 


Oscillographic recorders that utilize the 
inertia-less light beam in place of a meter 
needle, and photographic paper instead of 
ink, electric, heat, or pressure recording 
chart paper are widely used in geophysi- 
cal, physical, and some medical applica- 
tions where the signal is either very low in 
power-delivering capacity, or varying very 
rapidly. The ultimate in speed and sensi- 
tivity is approached by these instruments, 
and by the closely related photographic 
cathode-ray oscilloscopes. 

These tend to be rather specialized in- 
struments, and their high price precludes 
their utilization in general laboratory 
work. For example, General [lectric 
offers its Model PM-10 General Purpose 
Oscillograph for $4200, galvanometer and 
magnetic assemblies not included. Up to 
71 galvanometers can be installed, and 
signals with frequencies up to 6000 cycles 
per second can be recorded on photo- 
graphic paper at chart speeds up ‘o 500 
feet per minute. The instrume' has 
automatic record numbering, lines, 
trace interruption for identificatio: auto- 
matic record length control, an: other 
special features. The simplest and  heap- 
est G. E. oscillograph recorder is \lodel 
PM1813, with two galvanometer-. $711. 

Another example is the Visicord«’ Oscil- 
lograph of Heiland Division, Minn: polis- 
Honeywell, Denver, Colorado. \odel 
906 is an 8 or 14 channel inst: iment 
($2500 for 8 channels, complete), ind is 


(Continued on page A7’4) 
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Levbold is known the world over for outstand- 
ing design, workmanship and quality. The 
Leybold name is your assurance of trouble-free 
satisfaction, superior pump performance and 
extra years of service. 


Gas Ballast Prevents Condensation 


The Leybold Gas Ballast design actually pre- 
vents condensation of vapor in the pump be- 
fore it can occur. It eliminates contamination 
of pump oil by condensed vapors; prevents 


GAS BALLAST PUMPS BY LEYBOLD 
Famous for Design, Quality and Dependability 


contamination from lowering ultimate pres- 
sures ; and reduces oil changes and maintenance. 
The Leybold Gas Ballast system is far superior 
to conventional methods that merely minimize 
the harmful effects of condensation. 

Leybold pumps can be operated with or with- 
out the gas ballast feature so that you get the 
advantages of both gas ballast and oil-sealed 
rotary vane pumps. 

Write for a complete, illustrated catalog of 
Leybold Gas Ballast Laboratory Pumps. 


GAS BALLAST PUMP 
Free Air Speed, 33 liters/min 
Ultimate Vacuum, mm Hg 

With gas ballast, 6x10-! 
0. CE352-71, ea.. $155.00 


SINGLE-STAGE 
ROTARY VANE 


ROTARY VANE 


GAS BALLAST PUMP 
Free Air liters /min 


ROTARY VANE 
3 GAS BALLAST PUMP 


Free Air Speed, 100 liters /min 
Ultimate Vacuum, mmHg 
With. gas ballast, 6x10-! 


ROTARY VANE 


GAS BALLAST soul 


ARTHUR S. LaPINE and COMPAN 


MANUFACTURERS & DISTRIBUTORS 
LABORATORY SUPPLIES « EQUIPMENT « REAGENT AND INDUSTRIAL CHEMICALS 


6001 SOUTH KNOX AVENUE 
CHICAGO 29, ILLINOIS, U.S.A. 
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provided with an ultraviolet lamp and 
special photographic paper that becomes 
readable upon exposure to u.v., without 
requiring darkroom chemical processing. 

Other companies supplying instruments 
in this field are Consolidated Electro- 
dynamics Corp., Pasadena, California; 
Midwestern Instruments, Inc., Tulsa, 


nometer. A schematic diagram is given in 
Figure 33. One input signal, the “‘X’’-sig- 
nal, is sent to the X-axis galvanometer, 
where it produces deflections of the light 
beam in the horizontal plane. The other 
input signal is sent to the Y-axis galva- 
nometer, producing deflections of the light 
beam in the vertical plane. The record 
produced, therefore, is the resultant of the 
simultaneous variations of the two inputs; 
i.e., it is a plot of Y as a function of X. 


Pointer Lever 


Figure 32. Electromechanical force balance principle employed in Microsen recorders. 


Oklahoma; and Sanborn Co., Waltham 
54, Massachusetts. 

The Sanborn Co. offers a unique X-Y 
recorder based on the light-beam galva- 


The chart size is 8” x 8”, and ultraviolet- 
sensitive, daylight-insensitive paper is 
employed. Writing speed is in excess of 
2500 inch/sec; price is $2925. 


Servomechanism Recorders Versu; 
Direct-Writing Recorders 


The use of a servomechanism system fi - 
recording purposes has both advantag: 
and disadvantages relative to direc 
writing recorders. In the servomec: 
anism, the input signal is compared to 


| 


Figure 33. Light-beam oscillographic 
recorder of Sanborn Co, 


reference, and the error signal thus gen: r- 
ated sets in motion an electromechanical 
device that opposes and cancels that error 
signal. Thus, the equilibrium state is 
always a null state, and the sensitivity of 
detection of unbalance is the same at every 
point, regardless of whether the input 
signal is large or small. Furthermore, the 
amplifiers employed in the servo system 
need not be linear amplifiers, for the out- 
put signal is not measured as such, but 
,merely serves to drive a motor until the 
amplifier output is reduced to a null. 
Similarly, variations in the characteristics 
of the amplifier do not affect the position 


(Continued on page A80) 


Tech Notes on Gas Chromatography by 


CONDITIONS 
A110-C 
Silicone 5 ft. 


295 C 
100 ml/min 


Aerograph 

Column 
Temperature 
Gas Flow 


TIME MINUTES 


x» 


5 


Authentic sample of Cosane (n-C2o) added to locate position of this 
peak. Lower trace shows peak areas summed with the Disc integrator. 


Parattin Wax Analysis 


This experiment, requested by a candlestick maker in 
Pennsylvania, shows high-temperature separations can 
be made with notable success with the standard Aero- 
graph. (Ask us about our specially-priced instruments 
for universities. ) 

The candle maker had a quality control problem. He 
sent us a sample of his wax, hoping, he said, for “just 
a little bit” of help. We were apprehensive, as others 
had failed to make this analysis. But in 67 minutes, the 


Send for research notes. A free subscription to Aerograph 
Research Notes is yours for the asking. Fall issue now 


available. 
4A 
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Aerograph produced 14 peaks, identifying paraffin from 
C-20 to C-35. 

We have now made other analyses and can supply you 
with data sheets on mineral oil, paraffin oil and kerosene 
if you will please write. 

As always, we are happy to work on your particular 
problem. Send us your sample for a free analysis. We'll 
mail you a chart and a report of results. 


we nl INSTRUMENT & RESEARCH, isc, 


P.0. Box 313 YEllowstone 5-1469 WALNUT CREEK, CALIFO! 


> 
Rotary Solenoid 
2 
far 

o 

= 

| 
Oscillator Coil 9 

6 
Line 

» 
= 

| 
Ate 


Don’t Shortchange The Student! 


The school and college laboratory is the training ground for budding 
scientists. It is in school that they learn the fundamentals which they carry 
throughout their entire lives. It is in school that they formulate the thought 
processes which they put to good use in the years following graduation. 


Because of the importance of this training, no school or college will offer 
students an inferior textbook or an incompetent instructor. The best is none 
too good for the scientist of tomorrow! 


Similarly . the best in laboratory equipment is none too good for 
today’s scientific student. Unfortunately, there is _— in this field, 
laboratory glassware which is known as the “secon “school” grade of 
well-known manufacturers. 


Don’t cheat your students of the opportunity to work with the best 
available laboratory glassware . . . especially when you can buy it cheaper 
than some of the “inferior” grades. Specify Diamond D and be sure of the 
best. For the complete story of Diamond D manufacture write today for 
our booklet “Behind The Diamond D” Doerr Glass Company, Vineland, N.J. 


OL’ NANTUCKET WEATHER CLASS 


Here is a hand-blown replica of the weather glasses used on the 
square-rigged sailing ships that rounded Nantucket Light more 
than a century ago. It is a crystal-clear pear-s ry 4 pendant 
which hangs on a 10144" long wrought iron oe ill the glass 
with water according:to directions; chart shows how to translate 
movement of water in-spout in terms of weather forecasts, Ideal 
for home, office, den; recreation room, college dorm or classrcom. 
$3.95 postpaid. Doerr Glass Specialties, Inc., Vineland, NJ. 
Offer good only in continental U.S. and Canada. 
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Classmaster consists of precision electronic Demonstrator, thin wall Geiger Tube, Geig«r Tub 
Probe and Cable, Calibrated Experiment Board, two Beta-Gamma Radiation Sources, three Scatte 
Shields, 45 lead, aluminum, and cardboard Absorber Sheets, and a detailed Experiment \ianué 


: 
cost) nuclear demonstration System al 
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temr all science classes 


Measuring 
Radiation 
Scatter 


Teaching radioactivity 


mn the classroom and in the 
Saboratory is easy with the 


mNuclear-Chicago Classmaster® 


The Classmaster is a complete 
adioactivity training system for both 
latform lectures and laboratory ex- Counter 
eriments. Everything you need is Plateau and 
mupplied including a manual with lec- Effect 

e material, experiments, questions 
d answers, and suggestions for fur- 
er study. Radioactivity is indicated by 
flashing light, a loudspeaker, and a 
ge meter which shows the count rate. 


Radiation sources are absolutely safe to 


se yet provide sufficient activity for RarIEgA:; 
Radiation 
ccurate quantitative measurements. Absorption 


yemonstrator permits tracer studies 
Sing casy-to-obtain license exempt 
uantities of P-32, I-131, etc. Classmaster 
8 Only $194.50 complete. We would be 
leaseci| to accept your order for imme- 
late shipment. If you want further 
n hformation just ask us to send the 


lassmaster brochure. 


Tracer 
Tube 

Studies in 
3 Plants and 


nuclear-chicago 


© CORPORATION 
343 E, HOWARD AVE., DES PLAINES, ILLINOIS 
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Made exclusively for us 


by CORNING GLASS WORKS 


Applicator Jars, Hospital Jars, Tongue Blade Jars and Sundry Jars are now available 
in the world’s most famous glass... PYREX®... at surprisingly low prices. 


All are sparkling clear, uniform in wall thickness and free from mold marks. 


Pyrex® withstands abrupt temperature changes and sterilization up to 520°C without 
discoloration or devitrification. Physical shock resistant and chemically neutral. 


Round inside bottoms simplify cleaning. All rims are beaded. Overlapping stainless 
steel covers. 


Ask your supply house for complete details or write today for completely illustrated 
CATALOG MP-3. 


PYREX is a registered Trade Mark of Corning Glass Works. 


MERCER GLASS WORKS, INC. 


725 BROADWAY, NEW 3, N_Y, 
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FILTRATION CHART 
for use Analysis 


Analytical Filter Papers 
Relerence Catahg 


For use in the filtration of the individual me 
such ae iron and aluminum hydroxides, ec. Particularly useful in the filtrat | metalic 
Didmeter, em. 5% 
cirele " 12% 

Ash 
Ash-Free. Rapid filtering. Soft loose texture : 
Pts. Standard grade in the laboratories Intended for rapid Gitration of coarse and gelatinous 
extremely low ach content of the paper are where speed of Gitration and 
Diameter, cm. Sh 
12% 

Ash-Free. Thick. Retentive. This highly Sade 
absorbent 

paper provides increased retention without lees of 
Diameter, cm. 5% 

" 

Ash per circle n 12% 1s 16% j 
(in milligrams) 4 2 

CARL SCHLRICHER SCHUELL Co. 


Keene, New Hampshire 


— 


Carl Schleicher & Schuell Co. 
Keene, New Hampshire, Dept. JC-20 


: : 
FIL]ER PAPER DATA FOR QUICK REFERENCE + 


Valu: ble up-to-date SaS Quick Reference Catalog 
« ves filter paper data at a glance. Eight color pages. | 
Sectic :s on filter paper: Ash Free (less than 2 
0.007% ash); Qualitative; Hardened and 
High Vet Strength; Foldca; Miscellaneous and Filtration 
Sp. cialties. Description of each paper, uses, 

circ » diameters, sheet sizes. INCLUDES HANDY 
SaS F| LTRATION CHART showing retention values. 


Sen. for your S&S Quick Reference Catalog now 


(Name) (Position ) 


(Company ) 


(Address) 


(City) (State) 
(0 Also send S&S Analytical Filter Paper Sampler 
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NOTHING TO EQUAL IT 


Extremely Rapid 
& Repetitive 
Weighing 

of Minute 
Masses 


Standard 
from $215. 


SAUTER Ultiamatic 


PRECISION MICRO-BALANCE 


COMPLETELY FRICTION-FREE—All knife edges, pivots 
and bearing surfaces are eliminated by the Sauter 
patented suspension system... reduces inertia to 
an infinitesimal point. 


No. 181 — For measuring 
fibre, filament, thread. 


No. 182 —_ Enlarged 
lower housing for ease 
in handling bulky mass, 
subminiature components, 
etc. 


EXCLUSIVE—NO COUNTERWEIGHTS FOR PANS — Pans 
of given capacity are uniform in shape and weight 

. completely interchangeable, readily preloaded 
outside the balance. Unique construction makes 
loading round bottom pans easy . . . pan can’t roll 
over. 

The Sauter #180 provides unmatched conve- 
nience and accuracy in weighing any type minute 
mass: fibres, filaments, threads, tissues, pow- 
ders, liquids, pellets, and countless other sub- 
miniature objects. It is widely used in scientific 
research, as well as product control in many 
industries including paint, pharmaceutical, 
medical, paper, etc.. This balance re- 
quires no weights. It is air damped, shock- 
resistant, and unaffected by even the most 
sudden changes in temperature. 
Capacities — 1 mg to 1242 grams direct reading 
from 1 microgram up. Anti-parallax device. 
11” wide, 8” deep, 14” high. Weight: 10 Ibs. 


Complete details and names of distributors on request. 


AUGUST SAUTER 


OF NEW YORK, INC. 
866 WILLIS AVENUE 
ALBERTSON. L. I., 
Ploneer 6-0254 
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of the null point, although they do affect 
the “dead zone.” 

In contrast to this, the sensitivity and 
linearity of a direct-writing recorder may 
vary with the magnitude of the input 
signal. The relationship between signal 
and deflection in a D’Arsonval movement 
depends upon the shape of the magnetic 
fields existing between the permanent 
magnet and the movable coil. This 
function can be made linear to within at 
least one part in ten thousand over a 10- 
inch span by painstakingly careful design; 
however, it is more common to encounter 
linearities of the order of 5 to 10 parts per 
thousand in moderately-priced instru- 
ments. The calibration of a D’Arsonval 
movement may be affected by the en- 
vironment of the meter. That is, masses 


of iron in the immediate vicinity of the , 


movement may change and distort the 
internal magnetic fields, and thus alter the 
signal-deflection characteristic. If an am- 
plifier is used in conjunction with a direct- 
writing device, the linearity of the chart 
record can be no better than the linearity 
of the amplifier from which it gets its 
signal. 

Thus, the servomechanism achieves in 
its read-out characteristics a certain de- 
gree of freedom from the circuitry that lies 
between input and read-out, which the 
direct-writing recorder does not have. 
But this is purchased at the cost of greater 
circuit complexity, and an _ elaborate 
electromechanical control system. 

For this reason, servomechanism re- 
corders tend to have a poorer signal-to- 
noise ratio than direct-writing recorders. 
They are generally more expensive, and 
may require more frequent servicing. 
On the credit side of the ledger is the 
greater stability of the servomechanism 
recorder. It is relatively free of drift 
caused by variations in ambient condi- 
tions, or by aging of components. It is an 
absolute instrument, and calibration is 


y. 

In the servomechanism recorder, the 
amplifier output is generally large enough 
to drive a motor that can move a fairly 
heavy pen and support. Therefore, more 
rugged writing systems, including ball- 
point pens, can be used than is possible in 
the direct-writing recorders. 

If the amplifier output is too large, the 
balancing motor will drive the pen and 
slidewire contactor toward the balance 
point with sufficient force that inertia will 
carry them past that point, even though 
the amplifier output had dropped to zero 
at the balance point. Thus, a new un- 
balance signal of opposite phase is gener- 
ated, and the motor begins to drive the pen 
and contactor back again. Oscillation, or 
“hunting,” of the pen about the null 
position results. A small amount of hunt- 
ing is desirable, for it shows that the pen 
is “alive,” and minimizes the effect of 
friction in the various bearings. 

Next: Survey of Commercial Servomecha- 
nism Recorders, concluding treatment 
of recording devices. 


Starting in April: Colorimeters and Photom- 
eters. 


Only LABLINE~ 
offers 5 models 


for reproducible results — 
results impossible with 
individual magnetic 


your beat choice: 
MAGNESTIRS: 
@ Regulor Size 
Regular Size 
Thermostatic Hot Plate 
King 
King Size with 
Thermostatic Hot 


— 


_Multi-Magnestir 


systems. Stirring may 
varied from light agitation to 
vigorous ‘churning. Most com- 
pact, 
developed. | 


Labline Labars ore 
one-piece Teflon 
molded. Guaran- 


3” long. 

shape prevents roll- 
ing, gives more uniform stifring. 
Also Labline Glass Bars. 
Labline Fao Bars (Pat, 2,518 
Designed for round bottom 
Ask your ones today! 


| 
5 
STIRRER 
and 11 Sizes of 
ie 
No. 180 A 
(187 x12" x7" high)... $185,00 
Will stir 6 vessels simultaneously, 
| 
| | 
| 
a TYP 
UY 
ranging trom oter fo 
| 
3080-82 W. GRAND AV 
Chicago Surgical & Electrical Co. y Co. | 


DEVOTED TO NEWS ABOUT TRULY MODERN BALANCES 


Analytical Balances for Modern Laboratories 


METTLER produces many fine weighing instruments for a variety 
of uses, but the analytical balance still is the principal item in the 
manufacturing program. Listed below, for the convenience of the 
analytical chemist, are the basic analytical balances made by 
METTLER. Note: The precision shown represents the standard de- 
viation calculated from the results of repeated weighings of one 


and the same object. 


THE 


H 


TYPE H-15 STANDARD ANALYTICAL BALANCE 


Air damping; plastic housing; 
Capacity: 160 g; optical range: 200 mg; 
Precision: +0.03 mg; Price: $770.00 


TYPE H-16 SEMI-MICRO BALANCE 


Air damping; plastic housing; 
Capacity: 80g; optical range: 200 mg; 
Precision: +0.01 mg; Price: $895.00 


BALANCE 


TYPE M-5 MICRO BALANCE 
Air damping; metal housing; 
Capacity: 20 g; optical range: 20 mg; 
Precision: +0.001 mg; Price: $1380.00 


THE 


TYPE B-5 STANDARD ANALYTICAL BALANCE 
Air damping; metal housing; 
Capacity: 200 g; optical range: 115 mg; 
Precision: +0.03 mg; Price: $895.00 


TYPE B-5 C 1000 HIGH-CAPACITY BALANCE 
Air damping; metal housing; 
Capacity: 1000 g; optical range: 115 mg. 
Precision: +0.1 mg; Price: $1450.00 


TYPE B-6 SEMI-MICRO BALANCE 
Air damping; metal housing; 
Capacity: 100 g; optical range: 115 mg; 
Precision: +0.01 mg; Price: $995.00 


All units are available for weighing objects 
suspended below the balance. Some units with 
higher weighing chamber. Price upon request. 


Write today for the literature file containing complete spe- 
cifications on these and all other fine METTLER balances. 


METTLER INSTRUMENT CORPORATION 


HIGHTSTOWN, NEW JERSEY 
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OHAUS 
MOISTURE 
DETERMINATION 
BALANCE 


Anew type of balance for accurate determina- 
tion of moisture percent of any granular solid, 
semi solid or liquid which can be dried safely 
by heat. 


A combination drying unit and precision balance for meas- 
uring the moisture content of 10 gram samples of a wide 
variety of materials with a sensitivity of +0.1%. Can also 
be used as direct reading balance, sensitivity 0.01 gram. 


Balance is of the substitution type. Loss of weight caused 

by evaporation of moisture from the sample is compen- 

sated for by the addition of chain to one arm of the beam 
For Moisture Per Cent ins by turning the graduated dial on front of the instrument. 
Knife edges are of. hardened, polished steel. Bearing 
. surfaces are of agate. Beam is provided with zero ad- 
* Cements * Grain justment and is magnetically damped. Shadow-type indi- 
¢ Chemicals ¢ Leather cating vane gives immediate indication of balance position. 


* Detergents ° Paper The 650 watt infrared heater provides rapid, even evapora- 

e Fertilizers ¢ Pharmaceuticals tion and is adjustable both in percentage output and in dis- 

Flour e Seeds tance above the sample. Heating chamber has heat-resist- 

: ant handle and a Pyrex glass window for observation of sam- 

* Food * Soils ple. Timer shuts off heat at any period from 1 to 60 min- 
¢ Tobacco utes. 


Cat. No. JC 16080 Balance, Moisture Determination—Overall dimensions:212% x 10 
x15inches high. With 25 disposable panliners. For 115 volts, 60 cycles A.C... .$295.00 


Cat. No. JC 16081 Pan Liners, Disposable—25 per box........................ box $2.00 
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New Apparatus and Equipment 


» ‘he new Metrion pH meter, just 
announced by Coleman Instruments, 
Inc., 42 Madison St., Maywood, Illinois, 
gives the precision usually found only in 
high priced pH meters. It also offers an 
extended range, utilizing large, clear, 
duplex scales covering 0 to 10.0 pH and 
4.0 to 14.0 pH. 


p A safe, convenient, and reliable elec- 
trical ignition apparatus for use with the 
Schéniger oxygen flask method is an- 
nounced by F & M Scientific Corp., 1202 
Arnold Ave., New Castle, Delaware. It 
is ideally suited for decomposing organic 
samples prior to analysis for halogens (in- 
cluding fluorine), sulfur, phosphorus, and 
various metals. The apparatus is the 
first of its kind and is patterned after the 
design of Martin and Deveraux described 
in Analytical Chemistry, 31, 1932 (1959). 


» The Constant Rate Burette, a precise 
constant delivery device for titration with 
laboratory recorders, has been developed 
by E. H. Sargent & Co., Dept. CR, 4647 
W. Foster Ave., Chicago 30, Illinois. 
This instrument consists of ground Pyrex 
Brand glass solution barrels and plungers, 
operating on a simple displacement prin- 
ciple with the plunger driven at a constant 
tate by a synchronous motor. Neoprene 
“0” rings and Quad rings held in special 
stainless steel collars with spring loading 
are used for sealing. 


> Trade journals, bulletins, reports, and 
other valuable industrial reference material 
can now be filed in an orderly, attractive 
manner -safe from dust and damage—in 
new, low-cost, sized-to-fit File Boxes 
available from Edmund Scientific Co., 
Barrington, New Jersey. 


> Pioncer Plastics, Box 8066 Arlington 
Branch, Jacksonville 11, Florida, offers 
the “loneer Pouring Spout,”’ vented 
flow, no drip, fits securely in the ground 
neck of -eagent bottles (available in nine 
sizes) ard is equipped with dust cap. 


> The Ainsworth & Sons, Inc., 
2151 Lawrence St., Denver 5, Colorado, 

announced a completely redesigned 
model its Right-A-Weigh one-pan 
analytic::| balance, which was introduced 
five year. ago. The new unit incorporates 
the same basic principles of operation, us- 


EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 
Chemical Education and the date of the particular issue. 
booklets and similar literature are gratis unless otherwise specified. 


for laboratories, classruoms, and field labs, 
the Turner Bunsen Burner requires no 
hose connections or gas outlets. The 
burner is especially convenient for schools 
not equipped with gas, can easily be moved 
from room to room. 


> A multiple strip desktop chroma- 
tography laboratory capable of running up 
to six different solvent systems simul- 
taneously is now available from Micro- 
chemical Specialties Co., 1825 Eastshore 
Highway, Berkeley 10, California. De- 
veloped by Dr. Harold T. Gordon of the 
University of California, this ‘compact 
chromatography laboratory produces 
l-dimensional ascending or descending 
paper strip chromatograms within 1 to 2 
hours. It is convenient for both single 
and multiple experiments. 


Pamphlets, 


ing the substitution weighing and having 

> Industrial Instruments, Inc., 89 Com- 
merce Rd., Cedar Grove, Essex County, 


New Jersey, announces the availability of 


(Continued on page A85) 


> A portable bunsen burner, operating on 
propane gas, is now being offered by the 
Turner Corp., Sycamore, Illinois. Ideal 


QUICK! 
Which sink 


_ fakes the 


\\ 
"Tz 
“Guessing games” are out-of-place in today’s busy laboratories 


So it’s wise to bear these important facts in mind when you 
Fe ag consider laboratory sinks: There is no question of which sink 
takes which corrosive (weak, mixed or concentrated) when 
you install “U. S.” Chemical Porcelain Laboratory Sinks. One 
“U. S.” sink handles ‘em all, hot or cold! Even hydrofiucric 
acid and hot caustics can be safely handled with normal 
routine rinsing. No “chemical resistance” tables required. No 
chance for error and costly damage 


Sinks made of solid, non-porous chemical porcelain also have 
the other features you want Attractive appearance. Time- 
tested durability. Superb heat-shock resistance. Smooth glazed 
surfaces, rounded corners for easy cleaning. Non-staining, 
non-absorbent, no maintenance problems. 
See the wide range of standard types and sizes at your Laboratory 
Furniture Dealer. Or write direct for new Bulletin L-8R. 
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Slice light the way you want it 


PLANE GRATINGS... REFLECTANCE AND TRANSMITTANCE with Bausch & Lomb 
FROM TO 


Grooves permm 2160 Certified-Precision 


utilize 


Blaze wavelengths | 2000A 112.5p 


Blank sizes 50mm dia. | 135 x 265mm Diffraction G rati ngs 


Ruled area 30 x 32mm | 127 x 254mm 4 
K 

PLUS NEW CONCAVE GRATINGS Pick the wavelength you need. A Bausch & Lomb aie 

Grooves per mm 300 1200 noune 


Blaze wavelengths | 700A 10000A grating will get it for you... with greater tables 


Blank sizes 34mm dia. | 230mm dia. resolution and dispersion than by any other means. Semin 
Ruled area 18x 18mm | 100 x 198mm are pr 


Radius 390mm 10685mm You have literally hundreds of B&L gratings to — i 
e 


Pn on choose from. And each one carries a written either 
BAUSCH & LOMB OPTICAL CO. for th 


certificate of specifications and precision. and gl 
the to 
Please send Grating Data Book D-261. appar: 


66102 Bausch St., Rochester 2, N. Y. 


I 
COMPANY availa 
| ADDRESS Ne 
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olytie conductivity cells having extra 

cell constants of 0.001/CM and 
2/CM. These cells are available 

21/2" NPT fittings for industrial 
vice. These low cell constants provide 
low full scale ranges as 0—1 or 0-0.5 
smhos/CM specific conductance for 

pure demineralized water applica- 
, ete, 


p A new double-element heating tape for 
labor:tory use, where tapes are frequently 
removed and replaced, has just been an- 
nounced by Glas-Col Apparatus Co., 
711 Hulman St., Terre Haute, Indiana. 


p A new Micro Syringe/Burette with 
Micrometer graduations in units of 0.0001 
ml is offered by California Laboratory 
Equipment Co., 1717 Fifth St., Berkeley 
10, California. This newly designed pre- 
cision instrument may be used either as a 
microsyringe or a microburet. 


New Literature 


@ Arrival of the first issues of a brand new 
house organ in the laboratory supply field, 
Labasco News, is announced by the pub- 
lisher Labasco, Inc., 545 Broadway, 
Bayonne, New Jersey. Featured on the 
covers of issue Number 1 are full-color 
reproductions of atomic structure photo- 
graphs. These, at one million magnifica- 
tions, are taken through a field ion micro- 
scope developed at the University of 
Pennsylvania. They depict the structure 
of a platinum, 10% iridium crystal, and a 
tungsten crystal. 


@ Central Scientific Co., 1700 Irving Park 
Rd., Chicago, Illinois, has just published 
three instruction booklets for installation, 
operation, and maintenance of the com- 
pany’s line of high vacuum pumps. Book- 
let HY-2A covers the newer Cenco Hyvac 
2,7, and 14 Mechanical Vacuum Pumps. 
These two-stage series-connected pumps 
utilize the internal vane principle. 


@ Kewaunee Manufacturing Co., 5014 S. 
Center, Adrian, Michigan, and its affiliate 
Kewaunee Technical Furniture Co., 
Statesville, North Carolina, have just an- 
nounceci a new line of student laboratory 
tables designed especially for teaching 
Semimicro Chemistry. All of the tables 
are provided with a drop front compart- 
ment for out-of-the-way storage of the 107 
bottle re.gent trays. The tables can have 
either i lividual locked student drawers 
for the -torage of the student apparatus 
and glas- ware, or open compartments for 
the tote 'ray method of storing this same 
apparatiis and glassware. 


@ A new folding pocket card presenting in 
tabular iorm the physical property 
equivale::'s of some cryogenic fluids is now 
available from Linde Co., Division of 
Union Carbide Corp., 30 E. 42nd St., 
New York 17,N. The card gives boil- 
ing and melting points; critical tempera- 


Welch WOT-WIRE GLASS-TUBING CUTTER 


QUICK-CONVENIENT-NEAT 


Clean Cut Breaks Assured 
Cuts Pyrex-Brand Glass or Soft Glass 


Glass tubing, bottles, or jars up to 3 inches in 
diameter can be cut neatly and quickly with this 
cutter. Soft glass, Pyrex-Brand Glass, or other 
hard-glass tubes can be cut with equal ease. The 
article is first encircled with a scratch made by a 
cutter wheel conveniently mounted on the side of 
the transformer. The scratch is heated by contact 
with the hot wire, and then cooled quickly by ap- 
plying water or by blowing on it. No other 
equipment is required. 

The cutting wire is supported on two insulated 
posts and is heated by current from a 12-volt 
transformer serving as the base. No. 24(B&S§S 
gauge) nichrome wire is used and is easily re- 
placed. Three extra wires are included. By 
means of an adjustment on the transformer, the 
current can be controlled to give the optimum 
heat for whatever type of glass may be used. An 
instruction plate is mounted near this control. 
The unit operates on 115 volts, 50 or 60 cycle 
A.C. Over-all dimensions are 6 x 4!/2 x 9 inches 


Each, $42.50 
W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 Sedgwick Street, Dept. D-1, Chicago 10, Illinois, U. S. A. 
Manufacturers ef Scientific Instruments and Laboratory Apparatus 


water absorption by weight 
as less than 0.20% in 48 hours 


ALBERENE stone 


—for 75 years the only permanently satisfactory material 
for chemical laboratory table tops, shelving, sinks, splash 
backs, drain boards and fume hoods. Prompt delivery. 


For FREE literature and technical assistance address: ALBERENE STONE 
(A DIVISION OF THE GEORGIA MARBLE Company) 386 FOURTH AVE., NEW YORK 16, N.Y. DEPT. J 
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PILOT PLANT 


ne tures and pressures; volume, mass, and 


thermal equivalents; and conversion 
; factors. 
AEE | © The interest of inventors and other 


persons concerned with technological 

developments has been evidenced by the 

many requests received by the Patent 

Office for basic information concerning 

patents, the Patent System, and the 

operations and functions of the Patent 

Office. The most recent publication, 

Patents and Inventions—An Information 

“** | Aid for Inventors, was developed in an 

Polyethylene bottle, | effort to provide for the benefit of inde- 

plastic bag; eco- | pendent inventors and others, information 

seamen safe, ICC- | a5 to patenting and patent procedures to 

2 help them in deciding whether to apply 

: for patents, how to obtain patent protec- 

FISHER tion, and in developing and marketing their 

my CERTIFIED inventions. 

samen) |) REAGENT Copies of the pamplet are now available 

Means high purity; | through the Superintendent of Documents, 

actual lot analysis | U. S. Government Printing Office, Wash- 

clearly listed on each | ington 25, D. C., and the Department of 

bottle. Commerce Field Service Offices in cities 

where such offices are located at a price of 
15 cents per copy. 


@ A 12-page illustrated bulletin, PE-30, — 

on the new lifetime : 

for d ive waste 

a FISHER been by Coming Glas Works, | SEVERE 


Corning, New York. 


CERTIFIED REAGENT © Just published is the new Will Tablog, rrosives ee 


featuring for the first time Kimble volu- 
metric glassware with Teflon stopcocks—a 
Unusually high concentration, ultra | brand new line of precision-made Kimax 


high-purity, and stability are three | manufactured under Fischer and Porter, 
features that organic and inorganic | patents. Featured is a wide assortment of 
chemists will immediately notice in | separatory funnels, as well as burets in all 


ing feature . . . higher strength means | » A new 30-page bibliography of medical 

A graphy of medic 

that chemists use less. sd and biochemical applications for ultra- e@ Linear flow ideal for 
Organic chemists will find this im- | violet spectrophotometers (Bulletin 762) constant flow metering 

portant reagent especially useful for | such as the Beckman DU and DK models 

organic oxidations ... water is formed | is now available from Beckman Instru- 0 to 2 g.p.m. 

instead of active by-products. ments, Inc., 2500 Fullerton Rd., Fullerton, 
The high-purity provides many in- | “#lifornia. Hastelloy C and Teflon 

organic uses, such as purifying beryl- @ Scientific Glass Apparatus Co., Inc., construction 

lium for nuclear work or asa reducing Bloomfield, New Jersey, has just an- 

agent with permanganates, dichro- | nounced the publication of another issue of Self-Lubricated 

mates, and ceric salts. What's New for the Laboratory—38th in the 
Fisher Certified Hydrogen Peroxide series. 

from stock. | puiietin No. 6950 describes a special 
a 8 No. ‘ B-80a line of Blue M Ultra-temp Ovens. Write Can be steam or 

Blue M Co., 138th and Chatham St., Blue chemically sterilized 


A TECHNICAL DATA SHEET Island, Illinois. 
is yours for the asking. Write to © The complete line of plasticizers offered Ask for Literature 


109 Fisher Building Pittsburgh 19, Pa. by Eastman Chemical Products, Inc., 

Kingsport, Tennessee, is featured in a 

Fl SH ER newly published 32-page catalogue 
(L-104). 


SCIENTIFIC @ Science Service, 1719 N St., N. W., 


phia CANADA Washington 6, D. C., announces the 

an St. my —, publication of The Chemical Elements by 

Charleston, W.Va. New York Washington Toronto Helen Miles Davis, 55¢ postpaid per copy. . 
‘laboratory Applloncee Reagent Chemicole (Continued on page A88) 
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3rd New Dial Balance 
CUTS WEIGHING TIME 60% 


Torsion’s dial 
makes 
the difference 


+ Torsion Laboratory Balance DLTS 

With Torsion’s new 500 gram capacity balance you can make Capacity: SOO grams 
three times as many weighings per hour as before. Here’s why: a CF ae Grane 

Conventional laboratory balances use a graduated beam and 
slide weight for “‘fine” weighing after the weight has been 
determined to within 10 grams. Under the old procedure the 
balance is arrested, slide weight positioned, balance released, 
balance comes to rest, position of indicator noted, balance Model DLT2 
arrested again, slide weight repositioned and so on until the Capacity: 120 grams 
weight is determined within 0.1 gram. Readability of meg: 

All this time consuming “‘cut-and-try” procedure is replaced 
with a simple graduated dial which can be turned without 
arrestiiig the oil-damped balance. This means that the time 
consuming part of the weighing (below ten grams) can be 
“dialed-in”—and in the time. 


Other Torsion Dial Balances 


UNCONDITIONAL GUARANTEE 


In ke ping with Torsion’s Million-Plus construction, the new 
Dial me-hanism retains its original accuracy after more than ; ror . Same specifications 
a million weighings. That’s why Torsion Balance has uncondi- , ' poi as DLT2 but has scoop 


tionally :uaranteed the accuracy of the entire Dial mechanism. — for seeds or other 
bulky material. 


Torsion Balance 
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Hevi-Duty 
“G-07-PT” 

FURNACE 
temperatures to 2600° F. 


This furnace is designed for 
high-temperature work where 
accurate control and uniform- 
ity are important. Controls, 
which provide 48 temperature 
gradients, and an indicating 
pyrometer are located in the 
pyramid base. For greatest uni- 
formity in the heating chamber, 
three heating elements are in- 
stalled over and three are 
beneath the refractory muffle. 


Write for Bulletin 957 for full details. 


Chamber 


w 
L. 


Price 


G-07-PT 3500 4" 


$585.00 


*Operating voltage either 115 or 230 A.C. only. 


FOR GENERAL AND SPECIALIZED LABORATORY APPLICATIONS 


“Multiple Unit” 


HOT PLATE 


Temperatures to 750° F. 


7 Standard sizes, sturdily built 
to industrial standards. Long 
life heating units radiate di- 
rectly to the steel top plate as- 
suring fast heat up and an even 
heat over the entire tep surface. 


Three switch heat control offers 
high, medium and low heats. 


Write for Bulletin 835 for complete details. 


Location of 
switches on 


this edge 


Size in 
inches 


Shipping 
Weight: Ibs. 


12x12 12” 


12x18 ta” 


18x12 18” 


18x24 18” 


24x18 24” 


62x18 18” 


44* 42x24 24” 


Each Hot Plate operates on 115 or 230 volts. 


A DIVISION OF ic] — BASIC PRODUCTS CORPORATION 


HEVI-DUTY ELECTRIC COMPANY, 


MILWAUKEE 1, WISCONSIN 


Industrial Furnaces and Ovens, Electric and Fuel + Laboratory Furnaces * Dry Type Transformers » Constant Current Regulators 
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@ Optics and Spectroscopy is a mon hly 
journal of the USSR Academy of Scie: ces, 
commenced publication in 1956, and 
publishes the work of leading Ru:siap 
scientists in all branches of optics and < pec- 
troscopy, including X-ray, ultra-vi 
visible infrared and microwave, thin | .yer 
optics, filters, detectors, diffraction .rat- 
ings, electroluminescence, thermal r: dia- 
tion backgrounds, infrared polarizers, and 
their many other applications in sc ence 
and industry. The English transla ‘ion, 
which is being published with a gra t-in- 
aid from the National Science Found: tion, 
starts from volume 6, January, 1959, 
Further information on subscription- can 
be obtained from the American Institi:te of 
Physics, 335 E. 45th St., New York, N. Y. 


@ Pergamon Institute, 1404 New York 
Ave., N. W., Washington 5, D. C., offers a 
bulletin, Information on How to Obtain the 
Results of Research and Development in the 
U.S.S.R. and other Soviet Orbit Countries 
in the Fields of Science, Technology, and 
Medicine. 


@ Methodology of Statistics on Research and 
Development, an examination of statistical 
methods and problems encountered in the 
analysis of research and development man- 
power and costs, has been issued by the 
National Science Foundation. Copies 
may be obtained from the Superintendent 
of Documents, Washington 25, D. C., at 
$1.25 a copy. 


@ The following may be ordered by nun- 
ber from the OTS, U. S. Department of 
Commerce, Washington 25, D. C.: SB- 
400, Plastics-Polymer Research (Five Year 
Bibliography), 10¢ PB-151657, Thermo- 
electricity Abstracts, May, 1959, 112 pages, 
$2.50. PB-151810, Thermoelectricity Ab- 
stracts, August, 1959, 81 pages, $2.25. 


New Chemicals 


© Two new radioactive carbon-1/ com- 
pounds, Adenosine-8-C-* and a-Amino 
isobutyric-1-C™ acid have been added to 
the list of over 200 carbon-labelled com- 
pounds available from Nuclear-Chicago 
Corp., 359 E. Howard Ave., Des Plaines, 
Thlinois. 


© J.T. Baker Chemical Co., Phillipsburg, 
New Jersey, has developed four high- 
purity, finely divided alpha and camma 
aluminas. Each type is controlle: within 
a narrow range of particle size. T!\ alpha 
aluminas vary from 0.02 to 0.4 :uicrons 
and from 99.7% min to 99.96% mi 

The gamma aluminas vary from ‘' 

0.1 microns and from 99.7% min to ‘" 

min Al,O3. 


© Ansul Chemical Co., Marinet 
consin, has issued a new folder, (©! 
For ’60, which offers 11 different  micals 
in development quantities and 1. “hem 
cals in commercial quantities. folder 


(Continued on page A91) 
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bantam-ware 


K-27010 Bantam-ware Kit complete as 
illustrated plus 25 additional items not 
shown—but less stirrer motor—$440.00. 


Convenient, compact, vacuum 
tight, no hold-up, versatile, eco- 
nomical. Superior in design. 
Superior in function. Bantam- 
ware—the finest, small, organic 
glass apparatus. 


DESIGN FEATURES 


Ball & Socket Joints reduce condensate 
hold-up, simplify clamping and minimize 
breakage if unit is misaligned. 


Special $ Joints have no product-catch- 
ing bulb below grinding. 


Versatile Thermometer Joints. Adapters, 
Distilling Heads, Flasks, etc., take ¥ 
10/18 or 10/30 thermometers. 


Correct Bulb Positioning. Thermometer 
Bulbs correctly positioned with respect 
to side arms, to insure accurate tem- 
perature readings. 


SEND FOR FREE, 234-PAGE 
CATALOG. Write on your company 
letterhead for Catalog TG-15A. 


A COMPLETE LINE OF TISSUE CULTURE APPARATUS 


Including many items described for the first time in our Tissue Culture 
Bulletin TC-3. Among them: 


Duall Tissue Grinder. 2-stage grinding permits mincing and homog- 
enization in one tube with one operation. Conical section does heavy 
grinding; product is homogenized as it is forced up past cylindrical 
section. Capacities range from 5 to 50 ml. 


Motor Support and Cooling Chamber Assembly. Keeps samples cold to 
preserve enzyme activity. Securely holds homogenizing tube in an 
environment of crushed ice or other coolant while providing for up 
and down movement of the pestle within the tube. 


Carrel Flask. High quality windows allow optical observation through 
top and bottom surfaces with minimum distortion. Two diameters— 
35 mm. and 50 mm. 


Porter Flask. Basically the same as the Carrel Flask except that it 
has a long, horizontal neck—35 mm. diameter. 


T-Flask. Inside bottom surfaces flat to allow large number of cultures 
to be planted and grown evenly. Approximate floor area—9, 15, 30, 
and 60 cm.2. 


Why not write for a free copy of Bulletin TC-3? 


KONTES GLASS COMPANY 


Vineland, New Jersey 
First Choice For Quality Technical Glassware 
Midwest Distributor: Research Apparatus, Inc., Wauconda, Ill. 
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ANOTHER EXAM 


TEFLON is a registered trade-mark 
of E. I. duPont & Co., Inc. 


OF THE EXPANDING KIMBLE LINE 


*Stopcock #41004F above manufactured under FISCHER & PORTER 


Patent No. 2,876,985. 


Simplicity of design makes Kimble Stopcocks with 


TEFLON® Plugs easy to use, maintain and clean 


New Kimble Stopcocks with TEFLON 

plugs are superior because: 

1. Plugs consist of only three parts 

2. All three parts are made of self- 
lubricating, chemically inert 
TEFLON 

therefore Kimble apparatus 
and TEFLON plugs... 

¢ can be autoclaved 

¢ can be cleaned in acids, alkalis or 
organics, hot or cold 

¢ will not corrode—there are no metal 
parts 

¢ can be positively controlled and 
adjusted—you don’t rely on the 
whim of a spring 


¢ won't bind or leak—accomplished 
by exaggerated 1:5 taper of plugs 
in polished glass barrels 

e won't freeze because TEFLON is 
chemically inert 


And, threads are exceptionally heavy 
and coarse to eliminate stripping. 


Your dealer has stocks of new Kimble 
apparatus with TEFLon plugs. They 
are also listed in the new Kimble 
Catalog Supplement SP-57. For your 
free copy, write to Kimble Glass Com- 
pany, subsidiary of Owens-Illinois, 
Toledo 1, Ohio. 


KIMBLE LABORATORY GLASSWARE 
AN @ PRODUCT 
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Now! Kimble adds plugs with meteri:: valve 
to its TEFLON line. They provide ultr:-precise 
control. Construction is simple for ease « { clean 
ing and use. Available as plug rep! :cement 
(Catalog #41575F) or in straight bore :opcock 
#41002F or capillary stopcock #4100 F. 


GENERAL OFFICES + TOLEDO |. OHIO 
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NEW! 


th 
6 EDITION 


DISCOVERY 
Of the 
ELEMENTS 


by 
Mary 
Elvira 
Weeks 
COMPLETELY REVISED and RE- 
WRITTEN! 
Brought up-to-date to include 
all the exciting new discoveries 
of the past decade... the 
author has re-written every 
chapter, stressing the signifi- 
cance of early discoveries in 
terms of what we know today 
and incorporating all the new 
factual and anecdotal material 
that has come to light. 


SPECIAL CHAPTER ON ELE- 

MENTS DISCOVEREDBY ATOMIC 

BOMBARDMENT By Henry M. 
Leicester, Ph.D. 


328 PAGES LONGER THAN FIFTH 

EDITION! Packed to the covers 
with fascinating and enter- 
taining new material. 


GREATER READABILITY! Com- 
pletely new format and type 
style have been employed to 
assure easy-to-read legibility 
throughout. 


TEACHER, STUDENT OR SEA- 
SONED CHEMIST, reading for en- 
joyment only, will find Dis- 
cove: y of the Elements an un- 
usua! treat. Rarely has so 
much instructive information 
n presented in such delight- 
fully entertaining fashion! 
920 Pages $10.00 postpaid 
ORDER YOUR COPY TODAY 
CHEMICAL EDUCATION 


PUBLISHING CO. 
EASTON, PA. 


Out of, the 


EDITOR’S BASKET 


invites inquiries and calls attention to 
Ansul’s primary fields of interest: Nitro- 
gen heterocyclics, organic arsenicals, and 
methylated products. 


% A new microscope laboratory designed 
to provide unique services to science and 
technology on current problems in optical 
techniques has been established at E. 
Leitz, Inc., 468 Park Ave., S., New York 
10, N. Y. 


% Even though a successful dental res- 
toration depends on both the restorative 
material used and the hard tooth tissue, 
few data have been published on the prop- 
erties of hard tooth tissue. An investi- 
gation was therefore undertaken at the 
National Bureau of Standards dental re- 
search laboratory on the compressive 
properties of human enamel and dentin. 
Tests on small cylindrical specimens 
showed that these properties are not the 
same throughout the tooth. Highest 
values for enamel were obtained for the 
cusp; intermediate values for the tooth 
sides; and lowest values for the occlusal 
surface. Dentin had a higher compressive 
strength but a lower modulus of elasticity 
than did enamel. Data derived from the 
study will be used in evaluating dental 
filling materials, in designing cavity prep- 
arations, and in demonstrating physical 
changes in teeth. 


¥% Industrial Patent Research Co., 2266 
E. Main St., Columbus 9, Ohio, is now 
offering a unique service especially tailored 
for management and research and develop- 
ment staffs of electronics, petroleum proc- 
essing, petrochemical, chemical, pharm- 
aceutical, and related firms. The service 
entails the reduction of technical patents 
to easily understood digests of basic 
principles. These short summaries of 
patents, free from legal terminology and 
redundant detail, can be scanned and 
understood in a few minutes by scientific 
personnel. 


% The National Bureau of Standards has 
decided to follow the recommendations of 
the International Committee on Weights 
and Measures to use new prefixes for 
denoting multiples and sub-multiples of 
units. The Committee adopted the pre- 
fixes at its meeting in Paris in the fall of 
1958. In addition to the 8 numerical pre- 
fixes in common use, the Committee ex- 
panded the list by adding the following 4 
prefixes: 


Multiples & 
Sub- Pre- Sym-  Pronunci- 
multiples fixes _bols ation 
1012 tera T tér’a 
10° giga G ji’ga 
10-9 nano n na’nd 
10- pico p pi’cd 


“especially recommended... 


POLAROGRAPHIC 
METHOD 


OF ANALYSIS 
By OTTO H. MULLER, 


Associate Professor of 
Physiology, State University 
of New York Medical Center 
at Syracuse, Syracuse, N.Y. 


In this second revised and augmented 
edition, the author purposes “to present 
a simple account of polarography in a 
form which can be used by teachers and 
students in physical chemistry as well 
as in advanced courses in analytical 
chemistry.” The emphasis is on prin- 
ciples and the scope is descriptive rather 
than mathematical. It begins with an 
excellent review of electroanalysis, 
showing the relation of polarography to 
other electro methods. A brief de- 
scription of apparatus includes equip- 
ment constructible from parts readily 
available in many laboratories. Funda- 1 
mentals of quantitative and qualitative 
analysis and recent developments are 
discussed in some detail. Chapters on 
applications and suggestions for prac- 
tical polarography complete the book. 


A particularly good feature is the in- 
clusion of 26 experiments, and the 
graphs and tables of data obtained from 
them constitute the illustrative material 
of the text. These experiments could 
be undertaken with profit by anyone 
desiring an experimental indoctrination 
in polarography. 


The book is especially recommended 
to students, beginners in the field, and 
anyone desiring a brief but compre- 
hensive introduction of the funde- 
mentals of pola rographic 


Joun EK. Taytor 
ANALYTICAL CHEMISTRY 


illustrated $4.50 
(Foreign $5.00) 


209 pp. 


CHEMICAL EDUCATION 
PUBLICATIONS 


—————-EASTON, 
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The name Spectroquality was originated by 
MC&B to identify a group of specially pre- 
pared solvents of higher purity than the 
solvents generally available for spectrophoto- 
metric use. Typical differences between 
MC&B Spectroquality Solvents and other 
spectrophotometric solvents are illustrated 
in the tracings. 


The preparation of MC&B Spectroquality 
Solvents requires a knowledge of spectro- 
photometry and a background of synthesizing 
and purifying organic chemicals. An example 
of this concerns an addition to our Spectro- 
quality line, Heptane, SG5234 (see above). 


We had several requests from different 
quarters for a Spectroquality Heptane. We 
were aware that this material was a good 
non-polar solvent, and theoretically, if pure, 
should not absorb in the ultra-violet and in 
addition should provide several large win- 
dows in the infra-red region. On checking the 
commercial product we noted spurious charac- 
teristics in the U.V. with a cut-off at 240 mu, 


and we sought to correct this by fractiona-’ 


tion. Our success was limited. However, a 
combined chemical treatment to remove ole- 
fins followed by fractionation produced a 
product with a cut-off below 210 mu. The 
infra-red tracing was as it should be, and our 
theory seemed to be well founded. 


Spectroquality Solvents are listed in the 
current MC&B Catalog. Write for your copy. 
Write for Free Booklet 
“SPECTROPHOTOMETRY 

AND THE CHEMIST” 


210 220 230 240 250 260 270 m x 


HEPTANE 
SG 5234 \ 


ACETONITRILE 


MC&B SG 2726 


01 


ABSORBANCE 


| 


WAVELENGTH 


These typical curves were run on a Beckman DK-2. The MCB samp 


selected at random from our stock. We purchased samples ‘A’. “B” a! 


on the open market. All were designated as suitable for spectro; otomel™ 


Matheson Coleman & Be 
Division of The Matheson Company 
Norwood (Cincinnati), Ohio; East Rutherford, New Jersey 


THE 


Chee’ 


PREP / 
Obt. 
8-inch 
phoru: 
dry th 
lip of 
neck ¢ 


DEMO 
Hea 
deposi 


4 

Pri 

one of 
in tur 
q 
PREP 
os 
-01 
| 


B samp 
and 


PREPARATION 


rod, Bunsen burner, small quantities of roll sulfur, 


line. 


DEMONSTRATION 


Set watch glasses in a row on the desk top and place 
one of the combustible materials in each. Slightly warm 
the glass rod in the flame and touch to each material 
in turn. Carbon disulfide ignites. Raise the tempera- 
ture of the rod by smali increments noting the order in 


Provide: 6 watch glasses, short length of soft glass 


red phosphorus, acetone, ether, carbon disulfide, gaso- 


THE KINDLING TEMPERATURE OF SUBSTANCES Chem Hd 


Sub itted by: Kennett G. Melgaard, New Mexico State University, University Park 
Checi ed by: C. N. McCarty, Michigan State University, East Lansing 


which sulfur, red phosphorus, and ether catch on fire. 
Continue heating the rod testing the acetone and gaso- 
line at intervals, until the glass glows and the rod bends 
in the flame. Immerse the rod in each fuel causing it to 
boil. Finally ignite the fuels with a match. 


REMARKS 


Few students anticipate that sulfur will ignite before 
red phosphorus and that gasoline is so difficult to ignite. 
The hazardous nature of carbon disulfide is amply 
emphasized. 


Journal of Chemical Education - 


February 1960 


PREPARATION 


Obtain two dry Pyrex test tubes, one 6-inch and one 
8-inch. To the 8-inch test tube add 0.25 g red phos- 
phorus. Fill the 6-inch test tube 4/- full of cold water, 
dry the outside, and insert it into the larger tube. The 
lip of the smaller test tube will be supported by the 
neck of the larger tube. 


DEMONSTRATION 


Heat the red phosphorus in the larger tube until a 
deposit appears on the cold surface of the inner tube. 


Submitted by: Jacob Brodkin, Plainview High School, New York 
Checked by: C. N. McCarty, Michigan State University, East Lansing 


Allow to cool. Upon removal of the smaller tube the 
white phosphorus on the bottom will ignite. 


REMARKS 


This demonstration is useful in connection with the 
discussion of energy of formation of substances. After 
discussion the class may conclude that white phosphorus 
has in some way stored the energy which brings it close 
to that required to initiate a self-sustaining reaction 
with oxygen. Energy has been added to the phosphorus 
in converting it from the red to the white form. 


Journal of Chemical Education + February 1960 
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cylinder 


THE 
MEASURE 


Made to last. To take student use. And 
abuse. To go to work again next year. 

Its base is plastic. Unbreakable. Hex- 
agonal. Can’t tip. Can’t roll. Its cylinder 
is thick. Tough. Hard glass. Extra heavy 
bead and pourspout. Its glass is PYREX 
brand No. 7740. We can make it thicker 
without losing the ability to stand up to 
the thermal shock of either flame or 
exothermic reaction. 

You have to know students and labs 
well to design ware like this. We know 


students and labs well. Been working 
with both for a half century. 
Whenever you put together an order, 
check our prices and quantity discounts 
(as much as 23.5% ) and see ho\. eco- 
nomically you can buy Pyrex vali and 
safety. See Supplement 3 to C :talog 
LG-1. If you don’t already have a copy, 
write to 76 Crystal Street, Corning N.Y. 


CORNING GLASS WO2KS 


CORNING MEANS RESEARCH IN 


PYREX’ laboratory ware ... the tested tool of modern research 
A94 / Journal of Chemical Education 
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DEMONSTRATION ABSTRACTS 


24s. MISCELLANEOUS (coninves) 


L, SLIDES (Continued) 

Miscellaneous 

24-151s Photomicrographs. (a) Focus a microscope in the usual 
way, using a 100-watt bulb and reflector 6” from micro- 
scope state; place the lens of the camera, set at infinity, 
at the eyepiece; 2 seconds at an aperture of 16 may be 
satisfactory. (Waursrs, O.5S., 7,358 (1930); 
A. G., 8, 1359 (1931); Barcuay, H. T., 8, 2425 (1931).) 

(b) Color photomicrography; see article for details. 
(Jonzs, W. S., and Corwin, J. F., 25, 391 (1948).) 
(c) With Polaroid camera. (Havussr, E. A., 26, 224 
1949). 

24-152s Colored slides. (Estmus, G. E., 9, 1490 (1932), from 
Educ. Screen, 11, 85 (1932).) 

24-153s Moving pictures. List of available films. 
R. A., 29, 522 (1952).) 

24-154s Blackboard substitute. Use a roll of paper between two 
mailing tubes as a scroll. (Eckert, G. W., 13, 244 
(1936). ) 

24-155s Pass magazine pictures and clippings around class. 

(Strong, C. H., 21, 194 (1944).) 


(JOHNSON, 


24-156s Enlargement of apparatus. Use television enlarging 
lens to magnify e.uipment or oscilloscope screen. 
(Zerruer, V. A., 27, 348 (1950).) 


M. WAR GASES 


24-157s Gas mask principle. See Dem. 16-6. (a) Blow air 
through NH,OH: the NH; colors litmus blue. Now 
lead NH; through activated charcoal: litmus is not 
colored blue. (b) Blow air through NH,OH then 
through HCl, then through activated charcoal: the 
NH,Cl fumes are not absorbed. Insert a wad of cotton 
in the train: the NH,Cl is absorbed. (THompson, 
T. G., 20, 377 (1943).) 

24-158s Heavy gases. Spread gauze soaked in 10% KI on 
table, with a 1” strip of it passing up inside a 15 mm. 
glass tube 100 ml. long, clamped vertically. Hold liter 
beaker ctg. 2 ml. HCl + 0.5 g. KMn0O, so that the Cl; 
which is generated pours into the top of the tube: the 
track of Cl, diffusing downwards is traced by the liber 
ated iodine. (THompson, T. G., 20, 377 (1943).) 

24-159s War gases, preparations. properties, tests. (Hickey, 

F. C., and Hantey, J. J., 19, 360 (1942); Kivtorr, W., 

25, 36 (1948); Scuarr, R., 11, 482 (1943), from Z. phys. 

chem. Unterricht, 47, 54 (1934).) 


DEMONSTRATION ABSTRACTS 


Prepared from the JOURNAL OF CHEMICAL EDUCATION (1957-1959) by Hubert N. Alyea 


This brings the DEMONSTRATION ABSTRACTS up to 
date. Abstracts of CHEM ED TESTED DEMONSTRATIONS 
are brief since the teacher will prefer to turn to the 
original articles. 

The following numbering system is used: if the experi- 
ment is in an area for which a previous demonstration 
was published it will be designated as follows: 


t 


similar experiments with the same code 
number appear in Tested Demonstra- 
tions, the 1955-56 series. 

s = similar experiments with the same code 
number appear in Demonstration Ab- 
stracts, the 1957—Jan. 1960 series. 


cCE-TD = this is an abstract of a Chem Ed Tested 
Demonstration. 
BB pg x = This cEe-Tp appears in the Blue Book re- 


print of this demonstration series on 
page x. 


1. CHEMICAL REACTIONS 


l-ls Separation of mixture. (e) Experident, a simulated re- 
search tooth-powder ctg. 1 vol sugar + 1 C + 1 CaCO. 
(1) Heat 2 g mixture + 15 ml H;O to 50°C; stir; filter, 
wash. (2) Toresidue (1) add dil. HCl; filter; wash, adding 
washings to filtrate. (3) Add (caution) 15 ml conc. 
280, to filtrate (1), and 5 ml conc. H,SO, to filtrate (2). 
CE-TD by R. D. Eddy, 36, 379 (1959).) 

13s Cu,S synthesis. (a) (1) 200 mg of 6.03 mm Cu foil + 20 
al sulfur-saturated CS,: 250 ml black CusS forms in 2 min. 
2) Heat the Cu2S in air 20 min: SO, off (reddens litmus), 
‘orms CuO with no wt change; CuO soluble in HCl. (CE- 
TD by R. Scheer, 26, A-17 (1959).) 

146s Lead tree. (e) Grow in silicic acid at pH 4-5 using Zn 
‘gives bushy tree), Fe (gives slender tree), Cd, Mg, Sn. 
More details than 1-6s (c). Hurd (C. B., and H. F. Lam- 

areaux, 36, 472 (1959).) 


2. OXYGEN 


2-6s Oxygen from peroxide. 
CuCl,—aq. + NH,OH. 
685 (1959).) 

2-20s Peroxide rocket. (d) A 2-hole stopper in a stout 4-oz 
bottle ctg. 5 g MnO.; 6 mm tubing in one hole; in other, a 
medicine dropper ctg. 30% HO, (caRE. DANGER. 30% 
H202 OR SUPEROXOL IS DANGEROUSLY CAUSTIC TO THE SKIN). 
Place a “rocket,’’ consisting of a match-stick stuck into a 
cork, in the 6 mm tubing; add a few drops H,O,.: O, 
evolved, zoom! (CE-TD by R. E. Dunbar, 34, A-575 
(1957); BB pg. 64). 

2-32s Compact ozonizer. (e) Silent-electrical discharge in an 
elaborate soft-glass apparatus ‘produces 7.5-8% Os. 
Whaley, (T. P., 34, 94 (1957).) 


(c) Add 3% 
(CE-TD by 


H,0, dropwise to 
R. E. Harpin, 36, A- 


3. HYDROGEN 


3-4t Mg + steam. See diagram in article. An 8” test tube 
clamped at 30° angle with stoppered end down, ctg. 10 ml 
H,0, coil of Mg ribbon in upper end making good contact 
with the glass; '/s” hole on upper face of tube near closed 
end. Heat water to boiling, then with another burner heat 
the Mg to red-heat: H; issues from hole and can be ignited. 
(CE-TD by F. B. Dutton, 34, A-63 (1957); BB pg. 54.) 
3-7t Chemically milled Al. Measure thickness and wt of 4 X 
lcm Al-strip. Immerse in 6 N NaOH 20min: re-measure. 
Try other times and normalities, plotting thickness/time 
and N/time to given thickness: linear graphs obtain. 
(CE-TD by T. F. Edwards, 35, A-481 (1958); BB pg. 74.) 
3-10s Long-lived soap-bubbles. (f) Use distilled water only; do 
not grease the stoppers. (1) 200 g oleic acid (Fisher’s low 
in linoleic acid) + 800 ml acetone + 80 ml water chilled 
8 hrs at —20°C, shaking at times. Filter through a Biich- 
ner chilled to —20°C; pour filtrate on water: oleic acid 
separates; wash it with hot water, blow CO, through to 
remove acetone and water. Yield: 182 g purified oleic 
acid. (2) Keeping temperature 0°C, add 16 g Br. dropwise 
to 28.2 g (1), motor stirring towards end when addition of 
Br, will slacken. Dissolve in 80 ml acetone + 5 ml water: 
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hold 6 hr at —20°C. Filter, pour filtrate into hot water, 
separate the heavy dibromo-acid; wash twice with hot 
water; warm the acid, sweep with CO,. Yield: 41.2 g of 
9,10 dibromo-stearic acid. (3) Titrate 20 g (2) +470 ml 
water with NaOH, using pH meter. Let stand 24 hr. 
Continue titration to clear (pH 10) BUT EXCESS NaoH IS 
FATAL. (4) Just before use mix 1 vol. (3) + 1 vol. glycerine. 
Bubbles keep days. Kuehner, (A. L., 35, 337 (1958).) 

3-14s Hydrogen organ. (c) Better than 3-14s or 3-20s. (1) Two 
0.032” metal cones 4” high soldered together, a */32” hole in 
the apex of one, a 2” length of 1” pipe in the other. Clamp 
firmly, run in tank He, remove from H-source, light a small 
hole: squeal, white, roar, and boom! (2) A modification 
is a polyethylene ketchup bottle with a '/.” hole in the 
bottom, a glass jet in the plastic nozzle. (Eddy, R. D., 36, 
256 (1959).) 

3-17s H + Pd. (a) See diagram: manometric measurement of 
expansion of Pd-wire upon absorbing He. (Lewis, F. A., 34, 
601 (1957).) 


4. WATER, ACIDS, BASES, SALTS 


4-12t HCl gas + Fe or Sn. Place 2” layer powdered 1 NaCl + 
2 NaHSO, in test-tube; add 4/2.” Pyrex brand glass wool, 
then 1/,” Fe filings or granulated Sn; on top, a2” layer glass 
wool. Heat: Fe(II) and Sn(II) chlorides form, products 
different from Fe + Cl, or Sn + Cl, (CE-TD by P. D. 
Arculus, 36, A-461 (1959).) 

4-14t Indicators and pH. Pairs of cylinders ctg. water + drops 
of indicators: thymolphthalein, phenolphthalein, phenol 
red, bromthymoi blue, methyl red modified with methylene 
blue. (a) Add NH,OH to one set, COz to the other set. 
(6) Add HCl to methyl red. (CE-TD by R. L. Barrett, 
34, A-303 (1957); BB pg. 59.) 

4-15t Indicator action. (a) Blow across mouth of Erlenmeyer 
flask ctg. 95% EtOH + few drops Alkali Blue soln.; swirl: 
CO, in breath turns the red soln. blue. (CE-TD by D. A. 
Dreisbach, 36, A-159 (1959).) 

4-15t Acid-base equilibrium. (b) (1) Add 0.1 ml phenolphthalein 
soln. to 20 ml 6 N NH,OH + 980 ml H,0 in 1-liter cylinder: 
red, basic. (2) Drop in dry ice: becomes colorless. (3) 
Insert a long-stem funnel; pour in 6N HCl: efferves- 
cence. (CE-TD by R. L. Barrett, 36, A-749 (1959).) 

4-32s Buffer action. (d) Buffer soln.: 6.8 g KH2:PO, + 296 ml 
0.1 N NaOH + H,0 to 1000 ml (pH about 7). (1) Titrate 
to pale pink (pH about 8.5), using 0.1 N NaOH. (a) 50 
ml H,0O, (6) 50 ml buffered soln.: (a) takes a few drops, 
(b) takes about 8 ml. (2) Repeat, using bromcresol green or 
methyl orange (pH about 3): same results. (CE-TD by 
H. M. State, 35, A-135 (1958); BB pg. 67.) 


5. STATES OF MATTER. SOLUTIONS 


5-2s Kinetic motion. (e) (1) Drop ink into (a) water at room 
temp. (6) water at 90°C: latter diffuses rapidly. (2) 
Minimize convection by dropping KMnO,-aq. into glass 
tubings immersed in the two waters. (CE-TD by C. W. 
Rice, 35, A-35 (1958); BB pg. 65.) 

5-6t Heat conductivity of gases. Like 5-6 but with No. 30 
chromel wire down the axis of a 2” < 4’ Pyrex brand tube 
filled with air, CO2, or (carE) H:. (CE-TD by J. W. 
Barker, 34, A-63 (1957); BB pg. 54.) 

5-7s Diffusion of gases. (d) Three flasks connected by stopcocks 
and ctg. Bre (or N2O,), air, and evacuated. Contrast dif- 
fusion rates on connecting Br-air and Br-vacuum. (CE-TD 
by C. N. McCarty, 35, A341 (1958); BB pg. 72.) 

5-12t Ammonia fountain. For 5-12 suggests (a) prime it by pour- 
ing ether over the inverted flask: cooling reduces pressure; 
(b) use with NOx, (c) use with 1% NaOH-aq. for CO, or 
SO... (CE-TD by A. Viswanathan and S. Gireesan, 34, 
A-375 (1957); BB pg. 61.) 

5-14s Dalton’s law of partial pressures. (/) Three 500 ml flasks 
in series, each with its own manometer and stopcocks. 
Shut off middle flask, partially evacuate each outer flask. 
Predict and verify P changes resulting from connecting 
P, + Ps, and from connecting P; + P2 with P; by opening 
the stopcocks. Note: rubber tubes with pinchcocks can 
be used, and P changes produced by heating vented flusks 
and then cooling them unvented. (CE-TD by R. E. Beitzel 
35, A-167 (1958); BB pg. 68.) 


5-14t Volumes on mixing liquids. (a) 500 ml absolute EtOH + 
500 ml H,O in 1000 ml volumetric flask: less than 1000 
ml solution. (b) 500 ml CS, + 500 ml EtOAc: more than 
1000 ml solution. (CE-TD by F. B. Dutton, 35, A-35 
(1958); BB pg. 65.) 

Density. Same as 5-16 but using cork, oak wood, ebony, 
brass, and Pt in light oil, H,O, dichloro-ethyl ether, and 
Hg. Keeps indefinitely. (CE-TD by R. E. Dunbar, 35, 
A-135 (1958); BB pg. 67.) 

V. P. and Raoult’s law. (a) Buret inverted over water; 
suck up water to the 15 ml mark. With a 2” length of 
rubber tubing, attach a CaCl,-tube to buret tip; place 5 
ml ether in tube. (1) Run 2 ml ether into the buret: liquid 
level drops about 40 ml. (2) Add more ether: no drop. 
(3) Repeat (1) and (2) using 1 ml ether + 4 ml toluene. 
Results (1), (2), (3) obey Raoult’s law. (CE-TD by H. B 
Thompson, 34, A-209 (1957); BB pg. 57.) 

5-18s Vapor pressure apparatus. (b) The usual apparatus is 
flask carrying a cork with capillary tubing to allow vapor- 
ization of liquid in the flask. To minimize losses by evap- 
oration of the condensed liquid, a special cap is made to fit 
loosely over a 6” length of 8 mm o.d. tubing which is sealed 
to the top of the drawn-down neck of a 200-ml boiling flask. 
The cap is made of two 1-inch lengths of tubing sealed 
together, one capillary and the other9mmi.d. Masterton 
(W. L., and T. R. Williams, 36, 528 (1959).) 

Measuring C,/C,. (a) See article for diagrams, data, equa- 
tions. (1) A modified Assmann method, with mercury 
oscillating in a U-tube. (2) A modified Kundt tube, sound 
from a loudspeaker causing lycopodium powder to pile 
up at vibration nodes. (Schufle, J. A., 34, 78 (1957).) 
Vapor pressure. Diagram in article. (h) Two hundred 
fifty ml of water, CCl, or isobutanol in 500 ml distilling 
flasks, equipped with a fine capillary, to prevent bumping, 
and a thermometer, leads through a water condenser to a 
suction flask whose side-arm leads, via two T-connectors, 
to (1) a mercury U-manometer (2) a water aspirator and 
(3) the base of a Bunsen burner, which serves as a bleeder 
valve. Shut (3); evacuate until the liquid boils; open (3) 
slightly and heat until liquid distills over a drop a second: 
read temperature and pressure. Raise pressure about 30 
mm and repeat. Continue to give a v.p./temperature 
curve. (Wolthuis, E.,R.Brummel, and P. Vanden Bout, 
36, 494 (1959).) 

Unit operations. (d) See article for details and mathe- 
matical expressions. (1) Fluid flow. (a) Rate of flow of 
different liquids through 1- and 2-ft capillaries: Fanning’s 
equation (Poiseuille’s Law). (b) Drop glass or metal balls, 
or non-spherical objects through different liquids: Rey- 
nolds’ number. 

(2) Heat transfer. (a) Warm a thermometer bulb in 
water, dry, cool by natural convection, or by forced con- 
vection using an air jet. (b) Melt ice over a graduated cy!- 
inder recording liquid volume/time. 

(3) Psychrometry. (a) Compare room humidity with (1) 
wet and dry bulb thermometers and (2) dew-point hygrom- 
eter. (b) Pass a stream of air through a desiccant then over 
wet and dry bulb thermometers. (c) Preheat the air, de- 
termining humidity at elevated temperatures. 

(4) Distillation. (1) Chloroform-benzene, analyzing 
with a refractometer; (2) methanol-water, analyzing with 
a Westphal balance. (b) Boil water + benzene or water + 
CCl, to illustrate steam distillation (Lemlich, R., 34, 189 
(1957).) 

Eutectic fusion. (h) Support 2 g p-nitrophenol on a wat «h- 
glass above a 100 ml beaker of camphor in a desiccator: in 
a few days liquid droplets of a eutectic mixture, mp — 2 °C 
appear on the watchglass. (Petrucci, R. H., 36, 603 (1!>'). 
See also 35, 367 (1958).) 

Solubility curve of borax. (c) See article for details. Co la 
solution of borax, saturated at 65°C (16 g borax + 6! ml 
water, or 31 g decahydrate + 49 ml water; add a cr) -tal 
of decahydrate, remove samples at 52°, 41°, 30°, and 2) C; 
subsequently titrate each with 0.25 M HCl + methy! ‘ed. 
Construct a molarity/temperature graph. (Eddy, R D., 
35, 364 (1958).) 


(Continued in March 1960 issue) 
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New products lead to 
better jobs at Du Pont 


BLUBBER OR RUBBER? 


It looks like a whale, but it’s actually a king- 
size collapsible container for carrying liquids 
and powders. Made of fabric woven from 
Du Pont “Super Cordura”* high-tenacity 
rayon yarn, coated with Du Pont neoprene 
synthetic rubber, these big black bags have 
capacities ranging between 3,000 and 20,000 
gallons. They are among the most dramatic 
advances in recent industrial packaging. 


Each year, Du Pont contributions to the 
field of packaging number up in the hundreds. 
The same is true of Du Pont’s contributions 
to practically every kind of business and in- 
dustry. Naturally, all this activity creates a 
lot of good and rewarding jobs. Jobs in the 
laboratory. Jobs in production. And jobs in 
sales and marketing. 


There’s nothing new or unusual about this. 
The very nature of our business is to discover 
the undiscovered. True, we don’t find a nylon 
every year, but we develop new products often 
outstanding in their degree of improvement 


REG. 5. pat. OFF 


over the old. And half our profits today come 
from products unheard of 25 years ago. 


This, with its promise of future growth, 
should interest your students contemplating 
careers. For there is an interesting future here 
for metallurgists, physicists, mathematicians, 
and all types of engineers, as well as for 
chemists, chemical engineers and technical 
representatives. 


When a new man joins Du Pont, he is given 
an actual project assignment almost at once, 
and begins to learn his job by doing it. Ad- 
vancement keeps pace with his abilities and 
the opening up of opportunities up the line. 
For Du Pont personnel policy is based firmly 
on the belief in promotion from within the 
company on a merit basis. 


If you would like more information about 
opportunities at Du Pont, for reference in 
your career counseling, write us. E. I. du 
Pont de Nemours & Co. (Inc.) , 2420 Nemours 
Building, Wilmington 98, Delaware. 


* Registered Du Pont trademark 


Better Things for Better Living . . . through Chemistry 
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Manostat introduces Plastic Glove Boxes with true one-piece construc- 
tion, achieved with a chemical weld. Despite their moderate price, these 
boxes are designed and constructed with such de-luxe features as positive 
“OQ” ring seals throughout, for leak-proof performance . . . and a full 18” 
diameter side entry, for maximum convenience. The %-inch thick Rohm 
& Haas Plexiglas 1-A is unaffected by most inorganic solutions, mineral 
and animal oils, low concentrations of alcohol, paraffinic and olefinic 
hydrocarbons, amines, alkyl monohalides, and esters containing more than 


ten carbon atoms. 


FEATURES: 


1. Positive ‘“‘O” ring seals throughout. 

2. Opaque white background for greater 
visibility. 

3. Sealed interchangeable circulating and 
filter system. 

4. Filter that may be removed and in- 
stalled without disturbing system. 

5. Interchangeable 12” diameter, 12” long 
air lock with covers. 

6. Covers for gloves so that they may be 
changed without disturbing system. 

7. Uniform distribution of flow from cir- 
culating system by means of graded 
manifold. 

8. Internal removable shelf for storage. 

9. Plastic diffuser on fluorescent light. 

10. External switches for all controls. 

11. S.S. toggle valves for quick adjustment 
and preconditioning of system, air lock 
and filter. 


PRICE LIST: 


T952 -- SIMPLE GLOVE BOX, ready 

use, with side cover plates and all 
other accessories, as shown. (Does not 
include air lock or circulating system.) 


T952D..AIR LOCK GLOVE BOX, 
ready for use, with air lock and all ac- 
cessories, as shown. (Does not include 
circulating system.) 1,150.00 


T952D10 -- CIRCULATING GLOVE 
BOX, ready for use, with circulating 
system and all accessories, as shown. 
(Does not include air lock.) 4,250.00 


7T952D20 COMPLETE GLOVE BOX, 
ready for use, with air lock, circulating 
system, and all accessories, as shown. 


1,495.00 
Write for Bulletin GB 


20-26 N. MOORE ST., DEPT. 422, N. Y. 13, b. Y. 


The EMIL GREINER Ce. 
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PIPETTE WASHER 


A large capacity, stainless steel washer, especially recom- tea 
mended for all serological, bacteriological and clinical 
laboratories. It operates on a siphoning principle to send 
a continuous flow of fresh, clear water around and through 
fragile pipettes, cleaning them easily, quickly and safely. 
Saves time, man-hours, and money. 
Accommodates pipettes up to 375 mm. 
in length. Cylinder measures 22'/,” 
high by 6” in diameter, with a base 
10'/.”. in diameter. Removable 
pipette holder is 5'/,” O.D. so as to 
fit any standard 6” by 18” glass or 
Pyrex jar. 


Also available in larger sizes for longer 
pipettes. 


PIPETTE DRYER 
(Electric) 

All stainless steel companion to the Boekel 
Pipette Washer—will completely evapo- 
rate the moisture from pipettes by 
circulating hot air over all surfaces. 
Moisture is released through vented top, 
ingeniously mounted on cylinder for easy 
opening and closing. Apparatus is heated 
by 225 watt, 115 volt unit 
controlled by a_ toggle 
switch. For convenience 
there is a neon pilot light, 
and for safety, a 
cord and plug with 
ground. 


PIPETTE BOXES 


For holding pipettes during steriliza- 
? tion procedures, and for protection 
when not in use. Boekel’s Pipette 
Boxes are constructed of heavy sheet 
metal with lapped seams and reinforc- 
ing bead. Cover, which telescopes 
' snugly over box, is one-third its 
overall length. Both square and 
cylindrical types are available in 
several sizes, in either a polished 
satin-finish, lacquered copper; or 
polished monel or stainless steel. 
The latter both offer greater resist- 
ance to corrosion. 


Order through your laboratory supply dealer and specify “Boekel” only! 


1372 


PIPETTE 
SUPPORT 


Provides three copper decks, 
polished and lacquered, 
which revolve around a 
brass center rod. Two 
upper decks have perfora- 
tions ranging from 10 mm. 
to 15 mm. diameter, while 
the lower deck is solid. A 
brass ring on top enables 
the user to move support 
safely without removing 
pipettes. The triangular 
base is heavy,  grey- 
enameled, cast iron, insur- 
ing stability of support. 
Diameter of decks, 10”. 
Overall height, 25”. 


#194 
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PROJECTO 


NEW WAY TO TEACH CHEMISTRY 


See Lab Experiments IN ACTION 


. . . Projected on SCREEN 


ERE is the new, low-cost, 35mm Overhead 
— Projector that’s revolutionizing the 
of Chemistry and 
Bicker OJECTO- projects an ac- 
tual, chemical experiment on 
screen so students can actually see it, greatly 
magnified, as it progresses! 
PROJECTO-LAB is ideal for group viewing. 


and | 


All members of class or group see experiment : 
int out impor- i 


atsametime. Instructor can 
tant phases and reactions as they occur—and 
be sure they are understood. And 


with the possibility of student errors, accidents 
and waste of expensive materials. It also has 
similar uses in Biology classes and labs. 


PROJECTO-LAB was developed in coopera- 
tion with Dr. Wm. R. Shaw, Associate Pro- 
fessor of Chemistry at University of Texas, and 
is widely used by traveling Science teachers. 
It can be used vertically or horizontally—and 

can also be used as a micro-projector with 
pear Ae magnification lens, which is supplied. 
Operation is easy; simply place chemicals in 
transparent plastic cells, set them in PROJEC- 
TO-LAB rack and project their enlarged image 
on screen. 


ORDER BY STOCK NUMBER... 


EDMUND SCIENTIFIC CO. 


PRO- 
JECTO- LAB avoids individual experiments 


PROJECTO-LAB comes with a 3-element 
80mm focal length f/3.5 anastigmat lens and a 
fast 20mm focal length, 4-element f/1.2 lens 
for microslide projection use. Also you get 
Prism erecting system; % special elevated 
slide and specimen projection stage; standard 
35mm, 2” x 2” slide carrier; 35mm strip film 
holder. Additional accessories available— 
water cooled stage; polarizing filters; petri 
dishes; miniature test tubes and holders; gas 
absorption apparatus; electrolytic cells and 
many others. 


Stock No. 70,230-ET $45.00 Postpaid 
Separate motor and blower for cooling Pro- 
jector 


Stock No. 70,263-ET 


$15.00 Postpaid 


SEND FOR OUR 


FREE CATALOG! “ET” 


128 PAGES! FEATURING OVER 1000 wp. 
TICAL, SCIENCE, and MATH BUYS 


MANY TEACHING AND LEARNING AlI)s! 


Components and instruments for 
Lab, school or home use. 


Optics for the space era 
. ..Satellite Scopes, Astronomi- 
cal Telescopes, etc. 


MANY ON-THE-JOB HELPS 
... QUALITY 
AIDS! 
Write for this amazing Catalog! You v on't 
be sorry. 128 pages—hundreds of illustra- 
tions, charts, diagrams. A treasure-house of 
optical information .. bargains galore. Optics 
for industry! Science and math learning and 
teaching aids. Scopes for observing Satellites, 
Moon, Planets, Rockets. Optics for research 
labs, experimenters, hobbyists! Instruments for 
checking, measuring—to speed your work, im- 
prove your quality. We give you FACTS, no 
fluff. Tell you what it is—how it works—where 
it’s used! 
COMPARATORS, MAGNIFIERS 
MICROSCOPES 
Countless war surplus bargains— ingenious optical 
tools from foreign lands. Thousands of optical 
components: Infrared telescopes, snooperscopes, 
microscopes, maguifiers, lenses, prisms, wedges, 
mirrors, ies of all descriptions. 
Shop the Catalog of America’s greatest optical 
mart. 


Request FREE Catalog “ET” 


SEND CHECK OR MONEY ORDER . . . SATISFACTION GUARANTEED! 


BARRINGTON, NEW JERSEY 


For many years 


COORS PORCELAIN COMPANY 


has manufactured ceramic tubes of the 
highest quality —in a wide variety of styles 
and sizes. 


From the selection of the finest obtainable 
materials through the forming, finishing 
and firing to the inspection and packing of 
the finished product the closest attention is 
paid to quality control. This care results in 
tubes of exceptional value and uniformity. 


Coors PORCELAIN COMPANY 
GOLDEN, COLORADO 


WRITE FOR PRIC: LIST 
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Spotlights pH Meters 


With our comprehensive line of pH meters—ranging 
from the ultra-sensitive Beckman Model GS to the 
inexpensive Beckman Pocket Model—we offer the 
proper instrument for your particular need. 


Representative models are described briefly below. We 
welcome your requests for more detailed information. 


H-28915 — Beckman Zero- 
matic pH meter, line operat- 
ed. Simply push button and 
take pH or millivolt reading. 
Drift free, no warm-up time, 
line voltage compensation, con- 
tinuous 0-14 pH scale. Outlets 
provided for recorder, polar- 
izing current, etc....$295.00 


H-29604—Beckman 

Pocket pH meter, battery 

operated. 6” x 3” x 2” 

deep. Light weight with unique combination glass 
and reference electrode which permits holding 
meter in one hand while taking — leaving 


Xx the other hand free for recording . 


H-28901 — Beckman Model GS 


pH meter, battery operated. For 
special pH problems and appili- 
cations requiring extreme preci- 
sion. This ultra-sensitive instrument 
is accurate to0.0025 

pH. The meter is a 

modified model G, 

which provides 20 

times the sensitivity of 

standard null- meter 
measuring circuits. 

Utilizes same elec- 

trodes as model G. 
$625.00 


H-29602 — Beckman 
Model N-2 pH meter. A 
compact, battery operat- 


H-28900— Beckman 
Model G pH meter, 
battery-operated. 
Designed for highest 
precision and versa- 
tility in pH studies, 
oxidation-reduction 
potential measure- 
ments and titrations 
with accuracy and 
reproducibility to 
+0.02 pH. $475.00 


H-29601 — Beckman 
Model N-1 pH meter, 
battery operated. 
Range 0-14 pH. Tem- 


ed meter in carry- 
ing case designed 
especially for port- 
ability. Ideal for 
field use. Range 0-14 
pH. Case has com- 
portment for elec- 


perature compensator 
covers 0-100°C. Rapid 
measurements to 0.1 
pH and with careful 
technique to 0.03 pH. 

$310.00 


trodes, beaker and 
solutions . $360.00 


Division of The Harshow Chemical Co. * Cleveland 6, Ohio 4 
SUPPLYING THE NATION'S LABORATORIES FROM COAST TO COAST 


SALES BRANCHES CINCINNATI 13, OHIO 


HOUSTON 11, TEXAS OAKLAND 1, CAL. 
AND WAREHOUSES 6265 Wiehe Road 


6622 Supply Row 5321 East 8th Street 


CLEVELAND 6, OHIO DETROIT 28, MICH. LOS ANGELES 22, CAL. Se ee 
1945 East 97th Street 9240 Hubbell Ave. 3237 Se. Garfield Ave. Jackson & Swanson Sts. 


SALES OFFICES « Atlanta 5, Ga. « Baton Rouge 6, La. * Buffalo 2, N.Y. * Hastings-On-Hudson 6, N.Y. © Pittsburgh 22, Pa. 
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Up-to-date! 


WELCH CHART OF THE ATOMS 
NEW! 1959 Edition 


All specific information including a tabulation of principal isotopes now arranged for greater 
clarity @ Nobelium 102 (most recent discovery) included 


Improved readability @ Large size—42 x 58 inches e@  Lithographed in 6 colors 
Lists latest atomic weights compiled by International Union for Pure & Applied Chemistry 


PERIODIC CHART OF THE ATOMS == 


Hlectronic | [The Grouped According te to the. Number of Outer Electrons Planetary electrons 
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W. M. Welch Compeny 


No. 4854 


Chart and 48-page Key Booklet both completely revised 


by Dr. William F. Meggers, National Bureau of Standards 


No. 4854. CHART OF THE ATOMS—1959 Edition. Lithographed in six colors 
on heavy chart paper, coated with a plastic film especially treated to pre- 
vent glare, with formed-metal chart molding at top and bottom with 
eyelets for hanging and a 48-page key booklet Each $7.50 


Write for Complete Circular 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


1880-———— 
1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
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PRENTICE-HALL PUBLICATIONS 


Chemistry 
by James Quagliano, Florida State University 


Here is a text that is singularly successful in communicating both the conceptual and de- 
scriptive aspects of chemistry to beginners. These concepts, treated together, are built 
gradually—in increasingly detailed discussions—through the medium of explicit language, 
ait | examples, and informative diagrams. The conceptual understanding is en- 
hanced by a consistent arrangement of materials; emphasizing that theory follows 
experimentation and not vice versa, this text adheres to that sequence and demonstrates 
it. The materials are thoroughly understandable, accurate, and up-to-date. They 
need neither clarification nor amplification, will not have to be unlearned in advanced 
courses, and—with the exception only of the rapidly changing field of atomic theory— 
will probably be up-to-date for years to come. 


Published 1958 877 pp. Text price: $7.75 


College Physical Science 


by Wendell H. Slabaugh, Oregon State College, 
and Alfred B. Butler, Washington State University 


Emphasizing and correlating the soundest principles of physical science, this text starts 
with the four primary concepts of space, mass, time, and energy as the basis for the 
development of the many areas of physical science. These fundamentals are then ap- 
plied to chemistry, geology, astronomy, and physics. Designed to present science as a 
whole, historical sketches are skilfully used to help orient your students to the chrono- 
logical development of scientific principles and to the human effort that must be expended 
before such principles are achieved. A narrative style of discussion, original drawings, 
and photographs complement the subject matter and further stimulate student interest. 
Adaptable to a one- or two-semester course, the book is intended for non-science students 
and requires no prerequisites. 


Published 1958 496 pp. Text price: $7.95 


Introduction to Semimicro Qualitative Analysis, 
2nd Ed. 1953 


by C. H. Sorum, University of Wisconsin 


A concise presentation of the fundamentals of semimicro qualitative analysis, this text 
is specifically designed for those schools in which qualitative analysis constitutes a 

ortion of the laboratory work for the second semester of general chemistry. The entire 
cos is organized around the procedures. The principles are presented in the form of 
notes immediately following each procedure, giving the student the discussion and ex- 
planation of a fact, principle or process at the time and place when he can most appreciate 
their significance. These notes take the form of detailed discussions of the principle 
involved in a given procedure, the reasons for the use of a particular reagent, precautions 
to be considered, and the mechanism of reaction that takes place. Covering 21 cations 
and 13 anions, it is short enough to be easily covered in one term, yet sufficiently com- 
prehensive to give the student a good foundation for qualitative analysis. 


Published 1953 192 pp. Text price: $3.75 


To receive approval copies, write: Box 903 


PRENTICE-HALL, Inc. 
Englewood Cliffs, New Jersey 


Volume 37, Number 2, February 1960 / A103 


— 


= 


BOOK REVIEWS 


continental, and Asiatic sources would be 
of further assistance to the practical cer- 
amist who happens to live in India, say, 
rather than in England. 

However, despite these criticisms, this 
book remains a masterful synthesis of 
practical information concerning ceramic 
systems and the basic science in terms of 
which to explain the observed phenomena 
and point the way to an improved tech- 
nology in the future. It is destined to be- 
come an indispensable part of the library 
of everyone concerned with control of the 
production of ceramic ware or making use 
of the properties of clay materials to put 
the breath of life into abstract discussion 
of scientific principles. 

Rosert D. Voip 
University of Southern California 
Los Angeles 


The Life of Sir Alexander Fleming 


Andre Maurois. Translated from the 
French by Gerard Hopkins. E. P. Dut- 
ton & Co., Inc., New York, 1959. 293 
pp. 15.5 x 22cm. $5. 


This is the story of a major discovery 
whose use was delayed ten years for want 
of a competent chemist for its isolation and 
purification. This ‘(ideal) antiseptic, a 
substance (that was) bactericidal, bac- 
teriostatic, and bacteriolytic but harm- 
less to human blood,” was known a decade 


before it became available in quantity or 
quality for clinical use. This discovery 
was the product of the professional com- 
petence of its finder, Alexander Fleming. 
A proper appreciation of the event re- 
quires an acquaintance with its discoverer. 

Some captions of the nineteen chapters 
may brief the reader on what to look for 
as he reads. After Beginnings in Scot- 
land comes Twists in the Path. In this 
some unexpected and subtle pressures on 
Fleming’s choices are revealed. Three 
succeeding chapters assess the part his 
most influential teacher and research 
director, Almroth Wright, had on his de- 
velopment. Another chapter, War—1914, 
reports his use of time independent of his 
civilian chief, Wright. Fruits of previous 
training began to emerge and are presented 
under the captions: Lysozyme, Mould 
Juices, and Penicillin. Bactericidal ef- 
fectiveness of the sulphonamides ante- 
dates that of penicillin. A chapter on 
those chemical bullets prepares for one on 
the Oxford Team telling of Florey and 
Chain’s success in producing penicillin in 
a form available for its clinical evaluation. 

The author’s previous success as a bi- 
ographer in other fields gives confidence in 
the literary quality of this biography. 
A critical reader, however, may question 
the objectivity of a writer who in his 
foreword labels his subject, my hero. 
Superlatives, such as memory astonish- 
ing, covered with glory, incredible, perfect 
work of art, masterly organization, and 
born naturalist, are often found. Also 
scant space is given to any illsuccesses. It 
should be noted that the author, before 


SENSITIVITY .01 gram (1 Centigram) 
CAPACITY 311 Gram 


= 


COMMERCE AVE. 


should have one at... 


Do not waste costly man hours waiting for or 
walking to a balance. For only $31.00 you can 
have each chemist or weighing station 

_ equipped with a fast, accurate 
Cent-O-Gram. 


MODEL C.G. 311 
TRIPLE BEAM BALANCE [| 


NION, NEW JERSEY 


accepting this assignment, took a course 
in bacteriology at the Pasteur Insti. 
tute and that his manuscript was ec ited 
by Lady Fleming, herself a compe‘ent 
scientist in the field of her husband’s y )rk, 
And that, while listing Fleming in the « ime 
category with Pasteur may be but another 
hero tribute, the silent Scot does me-it g 
FIRST in the tale of those who presented 
the services of antibiotics to an infected 
world. 
B. Cuirrorp HENpD» 
Longview, Washi: gton 


Laboratory Distillation Practice 


E. A. Coulson and E. F. G. Herinston, 
Interscience Publishers, Inc., New \ ork, 
1958. 166pp. 85 figs. 14.5 22cm. 
$4.50. 


This book raises the question in the re. 
viewer’s mind as to how much detailed 
distillation knowledge is and ought to be in 
a scientist’s and a chemist’s formal irain- 
ing. Almost every high school graduate 
has a reasonably clear concept of simp!e dis- 
tillation. Such persons are also often 
aware that distillation occurs in the tall 
towers of petroleum refineries, alcohol dis- 
tilleries, and certain chemical plants. 
But only a fraction of even graduate chem- 
ists are clearly aware of the function of the 
tower, of its internai construction and op- 
eration, and of the difference between sim- 
ple distillation and distillation with frac- 
tionation, and the difference between 
batch and continuous distillation. A few 
undergraduate courses in physical chem- 
istry include an experiment that results in 
an elementary experience with column 
packings, reflux and reflux ratios, and 
theoretical plates. Undergraduate or- 
ganic chemistry instruction generally 
confines itself to distillation with the still- 
heads of the alchemists. Some otherwise 
able organic chemists still believe that a 
Vigreaux column is the epitome of distil- 
lation equipment. Undergraduate analyt- 
ical chemistry confines its treatment to 
preparation of distilled water. Under- 
graduate chemical engineers learn about 
partial reflux, equimolar overflow, and the 
McCabe Thiele and Rayleigh equations. 

Graduate programs in chemistry, par- 
ticularly organic chemistry, often involve 
much practice of distillation but seldom is 
there any formal instruction and some- 
times but little real knowledge and under- 
standing. In chemical engineering grad- 
uate schools there is only a rare applica- 
tion of basic principles to laboratory 
distillation. In a few rare instances there 
are programs built around the idea that 
distillation “is a wonderful thing to be 
praised beyond the power of men .. . that 
which is done by skillful artists—. dull 
fellow will never attain to this art.’ 

The small book by Coulson and I ering- 
ton is one of three of its general kind pub- 
lished during the last few years. I: is not 
intended for those of the select cla-s just 
mentioned in the previous paragray. It 
can, however, serve very well those others 
who find themselves involved in lab: atory 
distillation that does not readily an’ easily 
produce the desired results. Th: pres 
entation is almost uniformly cle:' and 
suited particularly for new or occ: sional 
users of distillation techniques. 


(Continued on page A106) 
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PRINCIPLES OF UNIT OPERATIONS 


By A. 8. FOUST, L. A. WENZEL, C. W. CLUMP, L. MAUS and L. B. ANDERSEN, ail 
of Lehigh University. Breaking away from the traditional treatment of unit-operations, the 
authors offer a new concept of the subject that is more economical in time. The unit opera- 
tions are presented as unified groups of operations stemming from identical fundamentals. 
The developments are built up from a simplified physical model or a basic mathematical re- 
lation or both, using generalized notation. 1960. Approx. 580 pages. Prob. $12.50. 


LIPIDE CHEMISTRY 


By DONALD J. HANAHAN, University of Washington. With contributing chapters by 
FRANK R.N.GURD and IRVING ZABIN. This book examines the progress made during 
the last ten years in a fast growing field, and evaluates its present status. It proceeds from a 
discussion of each major class to the substances with which lipides are icant in nature—the 
more complex lipoproteins. Analysis is provided of the chemical nature of these fatty sub- 
agg and the proper means of isolating naturally occurring lipides. 1960. 330 pages. 

us. $10.00. 


HETEROCYCLIC CHEMISTRY 


By ALAN R. KATRITZKY and JEANNE M. LAGOWSKI, both of the University of Cam- 
bridge. The authors present here a new approach to heterocyclic chemistry which is peda- 
gogically sound, and therefore more meaningful to the student. Emphasis is placed on the 
correlations between the methods of preparation and the properties of various ring systems. 
The manner in which the book is written reflects the authors’ belief that an encyclopaedic 
memory is not a prerequisite for gaining a working knowledge of the subject. 1960. 
Approx. 308 pages. Prob. $4.75. 


EXPERIMENTAL BIOCHEMISTRY—A Laboratory Manual 


By GERALD LITWACK, Rutgers—The State University. Designed for the use of graduate 
students and advanced undergraduates, this book contains a series of selected experiments 
from the areas of carbohydrates, lipides, proteins, and enzymes. These experiments intro- 
duce the student to new techniques, while emphasizing the quantitative view of experimen- 
tation. Sufficient theoretical Siceion is included to explain the significance of each ex- 
periment. 1960. In Press. 


BIOCHEMICAL PREPARATIONS—Volume Seven 


Editor-in-Chief: HENRY A. LARDY, Institute for Enzyme Research, University of Wisconsin. 
This most recent volume in a notable series offers reliable, detailed methods for preparing 
hard-to-get substances of value in biochemical research. The contents includes: N-Acetyl- 
neuraminic Acid; Chemical Synthesis of Adenosine Di- and Tri-Phosphates Containing P**; 
B-Aminoisobutyric Acid; Coproporphyrin III Tetramethy] Ester; Dihydroxyacetone Phos- 
phate; and many others. 1950. 102 pages. $5.25. 


THE NEUROCHEMISTRY OF NUCLEOTIDES AND AMINO ACIDS 


A Symposium of the Section on Neurochemistry, American Academy of Neurology 


Edited by ROSCOE O. BRADY and DONALD B. TOWER, both of the National Institute of 
Neurological Diseases and Blindness. With 28 participants. The first detailed, comprehensive 
coverage of current knowledge of the roles and metabolism of nucleotides and amino acids in 
the central nervous system is given in this symposium. 1960. 292 pages. Prob. $9.50. 


Send for your examination copies today. 


JOHN WILEY & SONS, Inc. 440 Park Avenue South, New York 16, N.Y. 
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America’s 
finest 


TYPE 1900 


Now, even finer hot plate per- 
formance... fast heating... 
wide temperature range. Close, 
stepless thermostatic control 

from 10°F above room temper- 
ature to 700°F. Improved 
insulation and baffles... attractive, 
easy-to-read new control dial. 
Use this 6“ square hot plate 

for a variety of routine and 
critical work. Stainless-steel 

case is corrosion-resistant and 
scientifically ventilated for cool, 
safe operation on table top or 
fixture. 115 v or 230 v, a-c; 700 
watts. Only $22.75 (230 v type, 
$25.75). Write for literature 
and name of nearest dealer. 


THERMO ELECTRIC 
MANUFACTURING CO. 
471 Huff St., Dubuque, lowa 


A106 / Journal of Chemical Education 


BOOK REVIEWS 


Having pointed out the inadequacies of 
college programs with respect to distil- 
lation training, the reviewer will not go on 
and start a movement for a required under- 
graduate course in his favorite specialty. 
There are already too many such courses 
and suggestions. However, it would seem 
as though consideration might be given by 
professors of analytical, organic, and 
physical chemistry, possibly even those in 
general and inorganic, as to where in their 
existing courses a little more could be 
introduced about the subject of distil- 
lation. Even though they have no distil- 
lation problems perhaps some of these 
professors should read a few parts of this 
fine book. 


ArTHUR RosE 
The Pennsylvania State University 
University Park 


A Short Guide to Chemical Literature 


G. Malcolm Dyson. 2nd ed. Long- 
mans, Green & Co., Inc., New York, 
1959. 157 pp. 14.5 X 21.5 cm. 
$3.25. 


This second edition of a compact volume 
designed to educate the reader who plans 
to make the best possible use of the chem- 
ical literature, fulfills its mission. A 
chemist, be he research man or teacher, 
must know how to use the chemical library 
not only for isolated bits of information 
but also for exhaustive study of a great 
variety of problems. To illustrate, the 
individual may need the value of a physical 
constant or he may have to compile a com- 
plete survey of a topic for a patent search. 
A chemist must familiarize himself with 
the sources of information and methods of 
library research and know how to train 
others. 

To indicate the principal background 
material to be consulted, Dr. Dyson’s book 
is largely an excellent annotated bibli- 
ography of the essential dictionaries, ency- 
clopedias, journals, texts, and reference 
works, brought up to date since the first 
edition. From these brief descriptions of 
the contents of the volumes, their scope 
and value may be determined. While 
this small book does not pretend to contain 
a complete list of the important publica- 
tions, it is an excellent approximation. 
Many British authors are included and 
time limitations necessitate the omission 
of most books published after 1956. 

Dr. Dyson includes several examples of 
literature problems and their complete 
solution which indicate the importance of 
an active imagination, curiosity, and seri- 
ous application to learn the extent of the 
problems. For experienced chemists, this 
little book may introduce new lines of ap- 
proach. For a student who has used text- 
books, the magnitude of the printed ma- 
terial is a discovery and a delight. The 
appendix contains a list of many obsolete, 
yet frequently consulted journals with 
their unfamiliar abbreviations. There isa 
table of the most important journals with 
their volume numbers for each year of 
publication. 


The larger books on chemical literatur: 
may have more detail but Dr. Dysor 
writes a clear, concise, systematic accoun: 
of the methods of literature research 
Since chemistry like law and mathematic 
has unusually complete organization of it. 
printed records, it is imperative that suc}, 
efficient methods be mastered. The boo: 
should be welcome both to individu:! 
owners and to all chemical libraries. 


Vircinia Bartow 
University of Illino’s 
Urbana 


Translation from German for Chemists 


H. H. Neville and W. E. Yuill. Inter- 
science Publishers, Inc., New York, 
1959. xi + 139 pp. 14 X 18.5 em. 
$2.50. 


Undergraduate chemists should take 
available courses in German, and use this 
book as an assist. Graduate students and 
practicing chemists need it too. “No 
previous knowledge of German is as- 
sumed’’ says the preface, but let no one 
think that fluency in German makes the 
lessons useless. The devious paths 
through involved sentences are not 
straightened (let’s not ask for miracles!) 
but they are traced for all to follow. Had 
Mark Twain been a student of this little 
treatise he would have had far less incen- 
tive to write his satire on the German 
language. The authors cheerfully say 
they are teaching ‘‘englishing’’ and at- 
tentive students can learn to english their 
own thoughts better than they did before 
they studied Neville-Yuill. 

The working material contains no 
stilted, artificial sentences of the conver- 
sational phrase book style, such as ‘‘the 
flails keep merry time.’’ Passages are 
selected from moderately old and quite 
new scientific German. Some are in the 
carefully condensed language of the 
Gmelin and Beilstein handbooks, others 
from uninhibited, free-wheeling writers 
in chemical journals. These passages and 
the explanatory text will not make the stu- 
dent fluent in German; the preface disa- 
vows any such intent. But study and 
practice will impart ability to english pas- 
sages which would formerly have seemed 
utterly incomprehensible. A dictionary 
will be needed, but many of the irritat- 
ing short-comings of dictionaries are ex- 
plained away. Like Hercule Poirot, the 
student will use the little gray cells and 
develop tricks of his own. 

The}Neville-Yuill plan is simple (people 
will wonder why they didn’t think of it 
first), but makes no effort to gloss over the 
complexity of the subject. Articles, nouns, 
personal pronouns, some verbs, and ))rep- 
ositions are considered first, then there is a 
pause for refreshments in the form of })rac- 
tice translating. Three liberally 
tated passages are translated to illustrate 
the preceding discussion. Adjectives, ad- 
verbs, and the second chapter on verbs 
precede the next pause for illustrtive 
translation. Sentence structure ge's 
share of attention next; relative and 
demonstrative pronouns are consi red, 
and a third translation practice s-ssi02 


(Continued on page A110) 
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MARON and PRUTTON: 


PRINCIPLES OF PHYSICAL CHEMISTRY 
Third Edition 

by Samuel H. Maron, Professor of Physical Chemistry, Case In- 
stitute of Technology, and Carl F. Prutton, Executive Vice Presi- 
dent, Food Machinery and Chemical Corporation 


Including 634 problems (the largest number of problems 
in an elementary text), this third edition offers a new 
organization of subject matter and an expanded dis- 
cussion of topics. Emphasizing its experimental as- 
pects, the authors present fundamental principles of phys- 
ical chemistry in the inclusive, up-to-date manner that 
characterized the two previous editions. 


LIVINGSTON: 


PHYSICO CHEMICAL EXPERIMENTS 
Third Edition 


by Robert Livingston, Professor of Physical Chemistry, University 
of Minnesota 


Comprehensively, judiciously selected, the experiments 
in this laboratory manual illustrate the basic principles 
and important techniques of physical chemistry. ‘“The 
first 51 pages deal in excellent decail on Measurements, 
Errors, and Computations. A section on Dimensions 
and Approximate Computations is worth noting. . . 
The sections on Theory of Errors and Application of Er- 
ror Theory deserve high praise... ."’ Journal of Chemical 
Education. Well adapted to the first year course, this 
manual can be used with any modern textbook of physi- 
cal chemistry. 


1957, 273 pp., $4.50 


ELEMENTARY MATRIX ALGEBRA 


by Franz E. Hohn, Associate Professor of Mathematics, University 
of Illinois 


“The book is excellent. The well-organized and clear 
style of presentation makes it easy to follow, and the 
selection of topics is most appropriate for a course one 
might wish every graduate student in physical chemistry 
could have. . . . The book is recommended as a valuable 
three-hundred-page collection of mathematical concepts 


Macmillan and techniques useful to the modern chemist. . . .”” 
The Company 


Journal of Physical Chemistry 
60 FIFTH AVENUE, NEW YORK 11, N. Y. 1958, 305 pp., $7.50 
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CHECKLIST OF NEW BOOKS FROM MCGRAW-HILL 


(] Amyx, Bass, and Whiting—PETROLEUM RESEARCH ENGINEERING: 
Physical Properties, Ready in April 


(|_| Azaroff—INTRODUCTION TO SOLIDS, Ready in April 
|_|] Benson—FOUNDATIONS OF CHEMICAL KINETICS, 720 pages, $13.50 


|} Benedict and Pigford—_NUCLEAR CHEMICAL ENGINEERING, 
572 pages, $11.00 


(] Beiser and Krauskopf(—-THE PHYSICAL UNIVERSE, Ready in January 
1961 


Bonilla NUCLEAR ENGINEERING, 625 pages, $12.50 
(| Condon and Odishaw—HANDBOOK OF PHYSICS, 1504 pages, $25.00 
[| Cram and Hammond—ORGANIC CHEMISTRY, 712 pages, $8.50 


[| Daniels, Mathews, Williams, Bender, and Alberty EXPERIMENTAL PHYS- 
ICAL CHEMISTRY, Fifth Edition, 482 pages, $6.95 


| | Dean—FLAME PHOTOMETRY, Ready in June 


|_| Djerassi—OPTICAL ROTATORY DISPERSION: Applications to Organic 
Chemistry, 293 pages, $9.50 


|_| English and Cassidy —PRINCIPLES OF ORGANIC CHEMISTRY, 
512 pages, $6.95 


| | Ewing—INSTRUMENTAL METHODS OF CHEMICAL ANALYSIS, New 
Second Edition, In Press 


|| Gilreath—FUNDAMENTAL CONCEPTS OF INORGANIC CHEMISTRY, 
445 pages, $7.50 


"| Hamilton and Simpson—CALCULATIONS OF ANALYTICAL CHEMIS- 
TRY, New Sixth Edition, 328 pages, Ready in March 


|| Hansch and Helmkamp—ORGANIC CHEMISTRY—AN OUTLINE, Prob- 
lems and Answers, 258 pages, $2.95 


|) Hil—STATISTICAL MECHANICS, 432 pages, $10.50 
|_| Hine—PHYSICAL ORGANIC CHEMISTRY, 497 pages, $10.00 


[| Laitinen —-CHEMICAL ANALYSIS: An Advanced Text and Reference, 
$12.50 


|_| Leighton —PRINCIPLES OF MODERN PHYSICS, 795 pages, $12.50 


Lion—INSTRUMENTATION IN SCIENTIFIC RESEARCH: Electrical 
Input Transducers, 324 pages, $9.50 


(| Mantell—ELECTROCHEMICAL ENGINEERING, New Fourth Edition, 
In Press 


Senc 


McGRA\ 


330 West 42nd Street 
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E .DQUARTERS FOR TEXT AND REFERENCE BOOKS 


_) Meites and Thomas—ADVANCED ANALYTICAL CHEMISTRY, 530 pages, 
$9.50 


(| Mellon—CHEMICAL PUBLICATIONS, Third Edition, 327 pages, $7.50 

(| Moeller—QUALITATIVE ANALYSIS, 535 pages, $6.75 

"| Meghreblian and Holmes—REACTOR ANALYSIS, Ready in June 
Overman and Clark—RADIOISOTOPE TECHNIQUES, 496 pages, $10.00 


| Pople, Schneider, and Bernsttin—HIGH RESOLUTION NUCLEAR MAG- 
NETIC RESONANCE, 501 pages, $13.50 


|_| Roberts—NUCLEAR MAGNETIC RESONANCE: Applications to Organic 
Chemistry, 118 pages, $6.00 


[| Robertson—MODERN CHEMISTRY FOR THE ENGINEER AND SCIEN- 
TIST, 300 pages, $9.50 


[| Sawyer—CHEMISTRY FOR SANITARY ENGINEERS, 367 pages, $9.50 
| | Sienko and Plane—CHEMISTRY, 621 pages, $6.95 


Sienko and Plane—EXPERIMENTAL CHEMISTRY (Laboratory Man- 
ual), $3.25 


__) Smyth—DIELECTRIC BEHAVIOR AND STRUCTURE, 441 pages, $10.50 


Stephenson INTRODUCTION TO NUCLEAR ENGINEERING, Second 
Edition, 491 pages, $9.50 


] Schwenk, Shannon, and Skrotzki—NUCLEAR POWER ENGINEERING, 344 
pages, $7.50 


"| Timm—GENERAL CHEMISTRY, Third Edition, 636 pages, $6.95 
Watt—BASIC CONCEPTS IN CHEMISTRY, 538 pages, $6.95 


Watt and Morgan —COLLEGE CHEMISTRY LABORATORY MANUAL, 
Third Edition, 262 pages, $3.50 


Wertheim EXPERIMENTS IN ORGANIC CHEMISTRY, Third Edition, 
221 pages, $4.95 


White, Handler, Smith, and Stetten—-PRINCIPLES OF BIOCHEMISTRY, 
Second Edition, 1149 pages, $15.00 


Wiberg—LABORATORY TECHNIQUE IN ORGANIC CHEMISTRY, 262 
pages, $7.50 


| Wilson, Decius, and Cross—MOLECULAR VIBRATIONS, 370 pages, $9.50 
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New York 36, N. Y. 


Volume 37, Number 2, February 1960 / A109 


| | 
cr 
— 
. 


BOOK REVIEWS 


follows. Idioms, Words Difficult to Iden- 
tify (a chapter on foiling dictionary frus- 
trations), and a chapter on chemical no- 
menclature lead to the final round of 
practice translations. The last chapter 
reproduces but does not translate five 
passages from examinations given at the 
Royal Institute of Chemistry. Appendix 
1 is a list of strong and irregular verbs; 
Appendix 2 translates (more literally than 
they would be in elegant English) 16 pas- 
sages occurring, without translation, in the 
text. 

Casual readers would probably not no- 
tice that the authors are British; differ- 
ences from American English are not con- 
spicuous. Chemists who cannot read Ger- 
man as fluently as they read English 
should use this book; they would be less 
likely to ignore literature which may be 
important to them. 


JuLiAN F, Smita 
Lenoir Rhyne College 
Hickory, North Carolina 


Steroids 


Louis F. Fieser and Mary Fieser, both of 
Harvard University. Reinhold Publish- 
ing Corp., New York, 1959. xvii + 
945 pp. Figs. and tables. 16.5 x 24 
cm. $18. 


Ten years have passed since Professor 
and Mrs. Fieser wrote their authoritative 
text on the chemistry of the steroids. It 


has been a decade which began with the 
discovery of the therapeutic properties of 
cortisone and is ending with the synthesis 
(both partial and total) of a very wide 
variety of steroid hormones having biolog- 
ical potencies undreamed of in 1949. 
Unparalleled research efforts by pharma- 
ceutical companies and academic institu- 
tions throughout the world have led to 
tremendous advances in every branch of 
the subject, although naturally, emphasis 
has been heavy in areas of biological 
interest. 

It was against this background of rapid 
and continuous progress that “Steroids” 
was written and the authors have been 
remarkably successful in capturing the 
spirit and enthusiasm of contemporary 
progress in their detailed and fully docu- 
mented account of all aspects of steroid 
chemistry. 

During this period steroid chemistry has 
contributed much to organic chemistry. 
The need for specificity in multi-functional 
group molecules has led to the develop- 
ment of selective methods for oxidation, 
reduction, substitution and elimination 
reactions which await application by dis- 
cerning chemists in other fields of chem- 
istry. The theoretical discipline of con- 
formational analysis was weaned and grew 
to maturity on a diet of steroids and 
related compounds. Major contributions 
to our knowledge of reaction mechanisms 
have been gleaned from experimentation 
with steroid substrates and more recently 
detailed rotatory dispersion studies have 
opened up new approaches to stereochem- 
ical problems. The wide variety of steroid 


total synthesis now recorded are cla-sic 
examples of the artistry and versatility 
of modern synthetic organic chemis' ry, 
These examples represent but a sruall 
fraction of the wealth of information ¢ )p- 
tained in “Steroids.” 

The book is divided into twenty- wo 
chapters each of which is reasonably 
plete in itself. After an orienting sur ey, 
chapters 2 and 3 deal with the classic st rue- 
ture proofs of cholesterol and the bile av ids, 
Later chapters review the present day 
position of the chemistry of vitamin D, 
estrogens, androgens, progestational 
mones, adrenocortical hormones, homo 
and nor steroids, cardiac active princi)als, 
sapogenins, steroidal alkaloid and the t+ tra- 
cyclic triterpenes. Miscellaneous topics 
such as naturally occurring sterols and 
bile acids, the biogenesis of cholesterol, 
displacements and rearrangements, ste reo- 
chemical correlations, and  oxid:tive 
methods are also discussed in detail. 

The book is written in a masterly fashion 
and is superbly up-to-date. It is emi- 
nently readable to both the student and ex- 
pert alike and the authors’ personalization 
of the steroid story produces a vitality rare 
in a book of this kind. It is remarkably 
free from errors and the presentation and 
printing are excellent. 

The authors are to be congratulated on a 
fine achievement. ‘Steroids’ is a neces- 
sity for every worker in the field and will 
be a valuable asset to organic chemists 
everywhere. 

ALBERT Bowers 
Syntez, S. A. 
Mexico, D. F. 


SAVE With The ALL NEW 
Aloe-Petrolite 
VENTILATED FUME HOOD 


Removes fumes without 
loss of conditioned air 


Simple in design F i Economical to install / Easy to maintain. In 


addition to protecting laboratory personnel from obnoxious or 
toxic gases, the Aloe-Petrolite Fume Hood saves conditioned 
air. Not only in the room where it is installed, but in the entire 
building. Losing cooled or heated air through fume hoods 
places an extra load on refrigeration and heating equipment. 
Result: unnecessary expense. But—by using outside air instead 
of room air, to carry off fumes, waste of conditioned air is 
stopped. This hood does just that. It operates as an independent 
unit, completely isolated from rest of room. And in air con- 


ditioning savings it can pay for itself. 


MEMBER OF THE 


MODULINE 
Descriptive bulletin and all details are FAMILY OF FINE CASEWORK 
yours for the asking. Write or call us today. pees 


aloe scientific 


DIVISION OF A. S. ALOE COMPANY 
General Offices 


5655 Kingsbury « St. Louis 12, Missouri 
FULLY STOCKED DIVISIONS COAST-TO-COAST 
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| OXFORD books of exceptional interest 


Data for Biochemical Research 


Edited by R. M. C. DAWSON, DAPHNE C. ELLIOTT, W. H. ELLIOTT 
and K. M. JONES. 


This is a reference book on the compounds, reagents, and techniques that are used most 
frequently in the laboratory by research workers in biochemistry. The material is 
arranged in easily consulted tabular form and includes data on biochemical compounds, 
buffers, manometry, ion exchange resins, chromatography, and the like. $10.10 


The Electrolytic Manufacture of Chemicals 
from Salt 


By D. W. F. HARDIE 


This is the only modern book in English dealing with a field that admirably illustrates 
the relationship between industrial practice and physical chemistry in the textbook. 
Separate chapters deal with: raw materials; the scale and structure of the industry in 
England and elsewhere; the properties, transportation, and uses of the products; 
and the history of the industry. $1.20 


Ammonia 
By A. J. HARDING 


This book deals with the industrial synthesis of ammonia and how the end-product is 
used in other industrial processes such as the vital production of the artificial fertilizers 
that do much to provide food for the world’s mushrooming population. Line figures 
and plates. $1.05 


A Short History of Scientific Ideas to 1900 


By CHARLES SINGER 


The book begins with Babylonian mathematics and astronomy and goes on to trace 
the development of scientific ideas down to 1900. It has grown from Dr. Singer’s, 
A Short History of Science, published in 1941, and rapidly accepted as a standard work. 
Illustrated. $8.00 


At all bookstores 


OXFORD UNIVERSITY PRESS 
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Photometers 


This 100-page book on the desiccating agent 
which has served the chemical and engineering 
industries for 25 years will be sent to you without 


obligation. 


“DRIERITE AND ITS APPLICATIONS” 
provides useful data on the relations of water 
vapor to air and other gases, an outline of the 
properties and behavior of DRIERITE, and 
illustrations of equipment designed for particu- 
lar drying processes. 


The original scientific papers are reprinted in 
full: No. 2070 
SOLUBLE ANHYDRITE AS A Designed for the rapid and accurate determina- 


tion of thiamin, riboflavin, and other substances 
DESICCATING AGENT which fluoresce in solution. The sensitivity 


. bt and stability are such that it has been found 
1. Preparation & General Characteristics particularly useful in determining very small 


2. Drying of Organic Liquids amounts of these substances. 

a 

The book is completely indexed with many 
references to regeneration, laboratory pro- 
cedures and methods, and industrial practices. KLETT SCIENTIFIC PRODUCTS————__ 
BIO-COLORIMETERS ¢ GLASS ABSORPTION CELLS — 
There will be no sales follow-up to your request. COLORIMETER NEPHELOMETERS © GLASS STANDARDS _ 


W. A. HAMMOND DRIERITE COMPANY K;, le earguiiis Co 


Xenia, Ohio 


179 EAST 87TH STREET, NEW YORK, N.Y. 
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PARR APPARATUS 
. for reactions at elevated 
pressures and temperatures 


Series 3910 


LOW PRESSURE, SHAKER TYPE — For catalytic 
hydrogenation and other reactions at pressures to 
5 atm. using a 500 ml. glass reaction bottle held in 
a sturdy clamping device. Connections toa 4-liter gas 
tnd eae quantitative control of hydrogen con- 

Heater avaliable for to 


MEDIUM PRESSURE, STIRRER TYPE — For hy- 
drogenation, alkylation, hydrolysis, polymerization, 
sulfonation and many other reactions requiring an 
autoclave with stirrer for pressures to 1000 ee and 
temperatures to 350° C. Available with ei 1 or 
2 liter stainless steel bombs, both or in 
the same electric a 


Series 4000 


HIGH PRESSURE, ROCKER TYPE. — For 
genation and other reactions at pressures to 6000 
oy at temperatures to 350° C. Furnished with either 

) or 1000 ml. stainless steel bombs. Apparatus in- 
cludes oscillating mechanism, electric heater, and con- 
nections for adding or removing gas u pressure 
while rocking. 


Ask your Parr Dealer or write direct. 


PARR INSTRUMENT CO. 


MOLINE, ILLINOIS 


‘Oelke Grinnell 


POTENTIOMETER 


only 


{88400 


Lowest Price 


Top Quality 


Rugged self contained standard cell will take the rough 
handling of inexperienced students. 


Toggle switch lets you check slide wire calibration in 
seconds without resetting slide wire—a convenience 
found only on highest priced models. 


Double range 0-1 and 1-2 volts gives far greater accuracy 
since each volt is measured on the entire slide wire. 


Direct reading on single dial to millivolts with estimation 
of fourth decimal place. 


Classroom Chemistry and Physics: 

pH measurement, potentiometric titrations, 
manual polarography, measuring standard 
Electrode potentials, calibrating voltmeters 
and ammeters, reading thermocouples, etc. 


No. E-34500 Oclke Grinnell Potentiometer 


No. E-34600 Galvanometer, 0.4 microamp per mm, 
for use with Potentiometer 


Order Direct — Write for Free Folder E-2 


LABORATORY SUPPLIES AND CHEMICALS 


4525 W. DIVISION ST., CHICAGO 51, ILLINOIS 
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WILKENS-ANDERSON Co. 


DEPENDABLE BUT NOT EXPENSIVE 


The Handi-Hot Plate costs only $16 and is used by thousands of 
laboratories for all types of heating tasks where dependability 
counts. Here, you see it being used at The Paint Research Center 
of the Glidden Company to boil 60% NaOH in which chemical 
resistant film is being tested. The hot plate is a little battered 
by this tough wear but is still boiling merrily away. 

It can serve you every day too. Thermostatically controlled and 
built to last, the Handi-Hot Plate will provide temperatures from 
110° to 600°F. Write for more details and the name of your 
nearest stocking distributor. 


PRECISION 
SCIENTIFIC CO. 


Local Offices in Chicago « Cleveland « Houston 
New York « Philadelphia « San Francisco 


SINCE 1920 


3725 West Cortland St. 
Chicago 47, Ill. 


Since 1890...the World’: 
Largest Selections of 


TIMERS 


have been offered by 


RACINE 


e FOR RESEARC 
© FOR PRODUCTION 


GALLET TIMERS 
CHRONOGRAPHS 


Write for CATALOG 


Available at Scientific Supply Firms. 
If unobtainable locally, write us. 


JULES RACINE «company.inc 


moet Specialists sm Fine Timers — Since 1890 
20 WEST 47th STREET, NEW YORK 36 
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Nordih 
Pe 


gosine 
Dhenyl, 

line; Tropic 
bilin, Ursolie Acid, 


Ask us for others! 


DELTA CHEMICAL WORKS inc. 


23 West 60th St. New, York 23,N.Y. 


BEB. BB SB BSB 


...... @ most useful reference."4 


25-Year CUMULATIVE INDEX 


Journal of Chemical Education 


(Volumes 1 to 25, 1924-1949) 


“This 25-Year Cumulative Index of the Journal of 
Chemical Education is a most useful reference. Re- 
search workers, chemistry teachers, and chemists 
will find it most valuable as a quick source of infor- 
mation for many articles written on chemistry and 
chemical education during the quarter of a century 
1924-1949. Starting out somewhat hesitatingly and 
as a relatively small volume, the Journal of Chemi- 
cal Education has reached a state of stability and 
world renown possibly exceeded by only two other 
science publications in America. 


“The volume is indexed both by author and by 
article title. It should serve as a great time-saver 
for chemice.! education and science education re- 
search workers.”’ 

Science Education, April 1954 


$4.°° posteain ($4.50 foreign) 


Journal of 


CHEMICAL EDUCATION 


EASTON, PENNSYLVANIA 


tt 
: 
i 
a-Acetylindole; 3-Acetylpyridine; Acetylthiocholine lodide; cis- 
tidine; Amylase; 
1-Argininamide; 
o-Arsanilic Acid; Atropic Acid; Bacitracin; 
benzoxychloride; Carnosine; Catalase cryst.; Cellulase 
Ceryl Alcohol, a-Chloralose; p-Ch 
phonic Acid; Cholesterol Esters; Circula- 
aes a tory Hormone; Clupein; Collagen; s-Collidin; Columbium Chloride; 
ee Copper Glycinate; Dehydroascorbic Acid; Desoxycorticosterone 
‘ Glucoside; Desthiobiotin; Dialuric Acid; Dibromosalicylaldehyde; 
Dihydroxyacetone Phosphate; Diisopropy! Fluorophosphate; Dithiol; 
Endosuccinic Derivatives; Erucic Acid; 
di-Ethionine; Ethylenediamine Te thylpyridinium 
Bromide; Gitoxin; Glucoascorbic Acid; Gluco- 
' Idehyde Phosphate; Glycylglycylglycine; 
phane; Glycyltyrosine; Heparin; Hexo- 
cid; a-Fydroxyphenazine; 12-Hydroxystearic acid; lodoacetamide; 
o-lodosobenzoic Acid; Isoascorbic Acid; Isocitric Acid; Isocytosine; 
ee ; 44 Kynurenic Acid; Lactobionic Acid; Leucylglycine; Leucyltyrosine; 
Lignoceric Acid; Lithium Amide; Margatic Acid; Menthol Glucuron- 
eid, Mescaline Sulfate; Mesocystine; 
B-Methylerotonic Acid; 3-Methyl- 
e; Naphthyl Red; Neurine Bromide; 
roguaiaretic Acid; Osmic Acid; Para- 
oxidase; Phenolohthalein Glucuronide; 
: Phenylpyruvic Acid; Phosphopyruvic Acid; Phthiocol; Pregnenolone; 
Protocatechuic Acid; Purourogallin; Pyocyanine; Pyrimidine; Reductic 
Acid; Sodium Amide; Sodium Fluoroacetate; Sphin- 
; Sulfaquinoxaline; Tantalum Chloride; o-Ter- 
1; p-Terphenyl; Thiomalic Acid; 8-Tocopherol; 
locophero!l Phosphate; -y-Tocopherol Phosphate; 
a Telephone Plaza 7-6317 
cee A114 / Journal of Chemical Education 


NOW! 


Easy Demonstration 
of basic Gas 
Laws 


CENCO Kinetic Theory 
Apparatus 


Permits quantitative determi- 
nation of the most fundamental 
principles of gas mechanics. 
Adapted from a design by H.F 
Meiners of Rensselaer Polytechnic 
Institute. Plot p-V and p-T curves: 
measure molecular diameters. 
verify the fundamental gas laws 
and Van der Waals Corrections 


No. 77722 $295.00 


CENTRAL SCIENTIFIC CO. 
A Subsidiary of Cenco Instruments Corporation 
1718-E Irving Road Chicago 13, Ilinois 


N. 
. Montreal Vancow Ottawa 


Now... a combination of features to bring you a most versatile 


lab utility faster . . . maintains samples at bag 
tes solvent traces rapidly . . . does 
double- duty « @s @ vacuum oven . . plus many more uses. 


Combines . . . thermostatically controlled heater . . . aluminum 

interior .. . enameled steel exterior . . . Offers temperatures up 

to 125°C . . . lets you pull up to 28” of vocuum with complete 

safety .. - Includes hose connection, bleed valve, ground flanges 

ond dial thermometer . .. won't chip or break like glass desiccators 
. eliminates makeshift heating devices. 


Wit for 608 and the ame of your nearest stocking 


3725 West Cortland PRECISION 
Chicago SCIENTIFIC CO. 


Local Offices in Chicago + Cleveland « Houston 
New York + Philadelphia + San Francisco 


“The best way of satisfying the hunger of chemists for 
up-to-date information on current work is to publish a con- 
tinuing series of short, fully documented monographs by specialist 
contributors.” 


—From a review of Volume 1 in 
TALANTA, A Journal of Analytical Chemistry 


ADVANCES IN 
Inorganic Chemistry 
and Radiochemistry 


Edited by H. J. EMELEus and ALAN G. SHARPE 
University Chemical Laboratory, Cambridge 


For instructors and advanced students in these fields of 
chemistry, this series gives excellent critical evaluations of recent 
developments. The study of appropriate articles will facilitate 
experimental and theoretical research. Each chapter provides 
an extensive list of references to the original literature. 


VOLUME 1 
1959, 449 pp., illus., $12.00 


Mechanisms of Redox Reactions of Simple Chemistry 
By H. TausBe 
Compounds of Aromatic Ring Systems and Metals 
By E. O. Fiscuer and H. P. Fritz 
Recent Studies of the Boron Hydrides 
By N. LIPscoMB 
Lattice Energies and Their Significance in Inorganic 
Chemistry 
By T. C. WADDINGTON 
Graphite Intercalation Compounds 
By W. Riporrr 
The Szilard-Chalmers Reaction in Solids 
By GARMAN HARBOTTLE and NORMAN SUTIN 
Activation Analysis 
By D. H. F. Atkins and A. A. SMALES 
The Phosphonitrilic Halides and Their Derivatives 
By N. L. Pappock and H. T. SEARLE 
The Sulfuric Acid Solvent System 
By R. J. GILLespre and E. A. ROBINSON 


AUTHOR INDEX—SUBJECT INDEX. 


VOLUME 2 
May 1960, about 400 pp., illus. 
Organometallic Compounds 
By Joun Etscu and HENry GILMAN 
Fluorine-Containing Compounds of Sulfur 
By Georce H. Capy 
Chemical Reactivity of the Boron Hydrides and Related 
Compounds 
By F. G. A. STONE 
Amides and Imides of the Oxyacids of Sulfur 
By Marcot BECKE-GOEHRING 
Structures of Compounds Containing Chains of Sulfur Atoms 
By OLAv Foss 
of Ionic Solids 
By J. D. Dunitz and L. E. ORGEL 
Halides of the Actinide Elements 
By Josepu J. Katz and IRVING SHEFT 
Mass Spectrometry in Nuclear Chemistry 
By H. G. Tuope, C. C. MCMULLEN, and K. FRITzE 


AUTHOR INDEX——SUBJECT INDEX. 


Detailed information, including forthcoming articles, furnished 
upon request. 


ACADEMIC PRESS 
New York and London 


111 Fifth Ave., New York 3, New York 
17 Old Queen Street, London, S.W.1 
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Current publications of the Division of Chemical Education 
American Chemical Society 


EDWARD WILLIAMS MORLEY 
His Influence on Science in America 
By Howarp R. WILLIAMS 


“This is the biography of one of the immortalsin science. It tells 
not only of scientific achievements but also portrays the character 
and human qualities of a truly great man. This book-is recom- 
mended to the many who enjoy biography, to chemists and other 
scientists. Students will be inspired in their own work by the ex- 
amples of Morley’s victories over discouragements and by his de- 
votion to scientific pursuits. It should find a place in all school 
libraries as well as on the shelves of most chemists.” 293 pp., 
$6.50 


SELECTED READINGS IN GENERAL CHEMISTRY 
Compiled by W1LL1AM F. KIEFFER and RoBErt K. FITZGEREL 


“Selected Readings in General Chemistry,” is a 128-page collec- 
tion of over 40 papers which have appeared in dozens of separate 
issues of the Journal of Chemical Education during the last three 
years. On the list of authors, such names as Calvin, Libby, Ny- 
holm, Pauling and Williams are recognized by chemists every- 
where. Topics range from spontaneous generation of life to solid 
state models, and from antiknock quality in gasoline out into 
space with the IGY and amateur rocketry. 814” X 1114”, illus- 
trated, 128 pp., single copies, $2.00 each; 10-19 copies, $1.75 each, 
20 or more copies, $1.50 each. 


TESTED DEMONSTRATIONS IN GENERAL CHEMISTRY 
Compiled by Husert N. ALYEA with ‘‘Chem Ed Tested Demon- 
strations” edited by FREDERIC B. DuTTON 


This invaluable teaching aid now contains the entire 24 instal- 
ments comprising 561 tested demonstrations by Hubert N. Alyea 
published originally in the 1955 and 1956 volumes of the Journal 
of Chemical Education, plus all the demonstrations in the new se- 
ries edited by Frederic B. Dutton as published in the Journal dur- 
ing 1957 and 1958. Attractively printed, bound in serviceable 
blue cover stock and punched for standard 3-ring binders. Single 
copies, $1.75 each; 10-19 copies, $1.40 each, 20 or more, $1.20 each. 


DISCOVERY OF THE ELEMENTS 


by Mary E.tvrra WEEKS with a chapter on ‘“‘Elements Discovered 
by Atomic Bombardment” by Henry M. LEICESTER 


“The book has been brought up to date; it contains a discussion of 
101 elements, including mendelevium. This book is of especial 
value to the young student of chemistry, providing for him an ac- 
count of those aspects of the history of the chemistry that he can 
easily appreciate and understand, and that are likely to develop 
his interest in science. This book is an excellent one, satisfying 
the real need for an account of the history of the elements and of 
related aspects of the history of chemistry.”’ 6th edition, enlarged 
and revised, 1956, 910 pp., $10.00 


CHEMICAL RUSSIAN-SELF TAUGHT 
By JaAMEs W. PERRY 


“Interest in Russia and its scientific developments has never been 
so acute as it is today. Many chemists would like to be able to 
read about Russian technical advances in the original Russian, 
but are held back from attempting to learn the langugage because 
of its difficulty. Anyone devoting half an hour each evening to 
technical Russian could master it adequately in six months. This 
book goes a long way toward fulfilling the need of chemists inter- 
ested in studying scientific Russian.” 221 pp., $4.00 


THE NEW ELEMENTS, A Symposium 
By GLENN T. SEABORG and others 


A symposium reprinted from the Journal of Chemical Education, 
Volume 36, Number ‘1, January 1959. 48 pp. illustrated, single 
copies, $1.00 each, 20 or more copies, $.75 each 

JOURNAL OF CHEMICAL EDUCATION 


Monthly, approximately 750 editorial pages per year, $4.00 one 
year; $7.00 two years, $10.00 three years 
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POLAROGRAPHIC METHOD OF ANALYSIS 
by Orro H. MULLER 


“In this second revised and augmented edition, the author pur. 
poses ‘to present a simple account of polarography in a form w hich 
can be used by teachers and students in physical chemistry as wel] 
as in advanced courses in analytical chemistry.’ The emphs .js js 
on principles and the scope is descriptive rather than mathe: ati. 
cal. It begins with an excellent review of electroanalysis, s iow. 
ing the relation of polarography to other electro methods. *un- 
damentals of quantitative and qualitative analysis and rcent 
developments are discussed in some detail. Chapters on ap))lica- 
tions and suggestions for practical polarography complet: the 
book.” 209 pp. $4.50 


THE LIFE OF IRA REMSEN 
By FREDERICK H. GETMAN 


“The absorbing life-story of a distinguished professor of chem- 
istry, this book becomes a condensed version of the most impor- 
tant years in chemical and chemical engineering history. This 
story of the career of a leader in the establishment of sound scien- 
tific instruction in chemistry and chemical research belongs in the 
library of every chemist and chemistry teacher. For the general 
reader who takes pleasure in coming into contact with the lives of 
great people, it is a rewarding biography of a notable career.” 
$4.50 


THE CHEMIST AT WORK 
by Roy I. Grapy, JoHn W. CuittuM and others 


“The wide scope and extensive range of chemistry as a profession 
is depicted in this volume. It will prove helpful in guiding the 
student-chemist toward the type of work for which he is best fit- 
ted. Fifty-three practising chemists, representing many different 
degrees of chemistry, describe the general nature of their activities 
and present a comprehensive picture of the duties and problems as 
well as the stimulating features and opportunities.”’ 370 pp, 
illustrated, $4.00 


THE CHEMICAL ARTS OF OLD CHINA 
By Li Cu’sa0-P’1InG 


Many of the practical arts which we today call chemical industries 
originated in China, some of them as long ago as the second mil- 
lenium B.C. Here for the first time a book, written in English by 
a Chinese chemical scholar, records the earliest known methods 
for making salt, ceramics, lacquer, gunpowder, colors and dyes, 
vegetable oils, perfumes and cosmetics, sugars, paper, leather, 
glue, soybean products, alcoholic beverages and vinegar. Ex- 
quisitely designed, printed, and illustrated, with colored end pa- 
pers by a Chinese artist, 56 pen and brush drawings and 22 half- 
tone plates, this book will be cherished not only by chemists but 
- — interested in Chinese culture. 228 pp, illustrated, 


Chemical Education Publishing Co., Easton, Penna. 


Quantity 
— EDWARD WILLIAMS MORLEY 


CHEMICAL RUSSIAN SELF-TAUGHT 
POLAROGRAPHIC METHOD OF 
THE LIFE OF IRA REMSEN 
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Always Specify PIONEER 


NO MORE 
MESSY 
REAGENT 
BOTTLES 


Pioneer’s 


NEW POUR SPOUT 
WON'T DRIP! 


Say good-bye to messy reagent bottles. Get 
even, vented-flow pouring every time—no 
matter how full the bottle is! Replace your 
old glass stoppers with new Pioneer No-Drip 
Pouring Spouts. Made of unbreakable 
Polyethylene—designed to fit standard AND 
non-standard tapers. Polyethylene dust cap 
included. Order today! 


SIZE | EACH DOZEN CASE (72) 
17mm | .28 | $2.76 (.23ea) | $14.40 (.20ea) 
— 18mm | .28 | $2.76(.23ea) | $14.40 (.20ea) 


F 19mm +28. | $2.76(.23ea) | $14.40 (.20ea) 
20mm | .30 | $3.00(.25ea) | $15.84 (.22ea) 
21mm | .30 | $3.00(.25ea) | $15.84 (.22ea) 
22mm | .30 | $3.00(.25ea) | $15.84 (.22ea) 
23mm | .33 | $3.24(.27ea) | $17.28 (.24ea) 

F 24mm | .33 | $3.24(.27ea) | $17.28 (.24ea) 
25mm | .33 | $3.24(.27ea) | $17.28 (.24ea) 


Through leading supply houses. 
Send for catalogue of complete line. 


Automatic 
DISTILLATION 
APPARATUS 


A PRECISION instru- 
ment that automatically 
distills any product in 
the 80° to 720°F. boil- 
ing range . . . and re- 
cords the results! Com- 
plies with ASTM D-86 
procedure. 


YOU press the button ... 


THE AUTOMATIC DISTILLATION APPARATUS 
Starts the test run... . records the results . . . readies the 
cpparatus for the next test run. . . shuts off! 


The Automatic Distillation Apparatus surpasses any manval 
operation and during the approximate 40 minute testing time, 
requires only 5 minutes of the technician's attention—leaving 
him free time to perform other important tasks 


Catalog No. 70750 


$6,500.00 


PRECISION 
COLORIMETER 


Meets new ASTM D1500* 
color specifications for 
petroleum products * 
heating, fuel, lubricating 


oils ¢ petroleum waxes, efc. 


A simple instrument for accurate visual values of color 
measurement by 16 new ASTM color standards. Easy to 
operate, clean and maintain . . . small and compact. . . light 
tight . . . has rigid, dependable optics alignment. 


Complete with 16 ASTM color standards. 
Catalogue No. 70618 


Less 10% in lots of 12 or more. 


$425.00 


*Developed by National Bureau of 
Standards and ASTM Research Divi- 
sion on Color to provide specific 
standards expressed in fundamental 
terms, and to substantially improve 
chromaticity. 


PN 
Ne w York Laboratory Supply Co., Inc. 


78 VARICK STREET 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


Pestodie table (based on 


None in English German, 
a 


erer, nationalit: 
Symboi and atomic 


ho Arrangement of electrons 
a in orbits 
Atomic weight 
i Isotopes (993 in all) 
1] Valence 
Crystalline form and color 


poin 

Specific heat 

Heats of vaporization and 
fusion 


Heat conductivity 
4 Electrical resistivity 


USED BY MORE THAN 1 
COLLEGES, HIGH SCHOOLS, AND INDUSTRIAL 
LABORATORIES 
$1.00 Postpaid 


From your college store or direct from 


THE CHEMICAL ELEMENTS CO. 
South Lancaster, Mass. 


Pa THIS HUGE 3x4 FT. WALL CHART 

: CONTAINS THE FOLLOWING UNBELIEVABLY VAST 
AMOUNT OF INFORMATION 
¥ OF THE 102 ELEMENT: 


— EACH 


of thermal 
expans 
Occurrence, preparation, 


uses 
The’ radioactive 
The Urani ium- 


Series 2) 
The Actinium Beries 
(4n + 3) 
The Thorium Series 


The Neptunium Series 
n 
Map showing production 


Distribution in earth 
ocean, in 
stmoephiere and in 


body 

The ‘Electrochemical Series 

Flame and borax bead 
tests 

pr propertins of 

Critical constants. for 


elem 

Alc! ical symbols 

Index to the elements 
1500 UNIVERSITIES, 


speciry KERN 


| The MICRO-ELECTROPHORESIS 

APPARATUS—KERN LK-30 

Economies in production costs bring this 
jectrophoresis 


4 time-and-effort-saving el: 
i ment well within reach. 


Ask ra Bulletin Med 505 


KERN COMPANY 


equip- 


= 
for Versatile 

temperature 
contro/ 


INSTRUMENTS for 
RESEARCH and 
INDUSTRY 
CHELTENHAM, PA. 


® Electrically Heated. 

© Thermostatically Controlled 
Sensitivity: +0.5° C 

® Range: To 500°C (950° F) 


of metals to suit your needs. 
Standard Sizes 
Special Sizes 


Write for Quotation 


AC-LAB EQUIPMENT CO. 


673 TIMPSON PL. Gorse) NEW YORK 55, N.Y. 


l BERYLLIUM CARBONATE 
BERYLLIUM PHOSPHATE 
BERYLLIUM ACETATE, BASIC | 
4c of the many special chemicals we 
manufacture 


. Write for our list of rare chemicals 
CITY CHEMICAL CO 
“G)/ 132 W. 22nd St. New York 11, a? 


A New Manual for . . 


ATOMIC and NUCLEAR 


Classroom Demonstrations 
is now available 


This manual describes the following 
experiments: 


1. Effects and properties of ra 
emanating from radioactive su 
stances. 


Properties of a-particles. 


Counting methods for investigat- 
ing radioactive rays. 


3. 

4. Properties of 8-particles. 

5. Properties of y-radiation. 

6. Cosmic radiation. 

7. on artificial radio- 
activity. 


8. Experiments with X-rays. 
9. Experiments on atomic physics. 


10. Appendix 
a. Alphabetical list of equipment 
b. Literature 


Write for your FREE copy to 


J. KLINGER 


82-87 160th Street ¢ Jamaica 32, N. Y. 
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RARE and FINE ORGANICS 


BRUCINE ALKALOID 


For Stereoisomer Resolutions 


$10.00 per 100G. 


N-ETHYL MALEIMIDE 


$10.00/10G. $75.00/100G. 


Write for FREE Catalog #3 
Incorporated 


177-10-93 Ave., Jamaica 33, N. Y. 


Disposable 
Paper Beaker 


(Graduated) 
For weighing and mixing sam- 
ples that are viscous, sticky, 
“mean to handle” such as 
paint, lacquer — high 
lymers, ions, 
heavy oils and 
lubricants. 
Use and throw away—save time 
Trial lot of 50 beakers $2.00 
500 for 12.50; 1000 for 22.00 
Write for prices on larger quantities. 
Samples on request 
R. P. Cargille Laboratories, Inc. 
117 Liberty Street, New York 6, N. Y. 


The Journal of Chemical Education 
is a project of the Division of 
Chemical Education of the Ameri- 
can Chemical Society. 
Readers of the Journal are invited to 
affiliate with the Division. Dues are 
$1.50 per year for ACS members. 
Non-members of ACS become associ- 
ates of the Division; dues $2.00 per 
year. 


To become a member or associate, 
send dues to 


Evpert C. WEAVER, Treasurer 


PHILLIPS 
ANDOVER MASS. 


On Heart Sunday a 
February 28 


GIV to Fight 


lr 


Heart Disease 
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CHEM 


ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


NOW OVER 5100 
CHEMICALS 


Indoxyl 

@ Indoxylpotassium Sulfate 
Iodine Pentafluoride 
Iodine Trichloride 
2-Iodothiophene 
Iridium Nitrate 
Iron Fluoride 

Iron Hypophosphite 
Iron Iodate 

Iron Iodide 

Iron Oleate 

e Iron Salicylate 

Iron Selenide 

e Iron Tetracarbonyl, cryst. 
@ Isoarachidic Acid 

@ Isobehenic Acid 

@ Isocapric Acid 

@ Isocerotic Acid 

e Isochrysene 

@ Isodurene 

@ Isolauric Acid 


ASK FOR OUR NEW 
COMPLETE CATALOGUE 


17 West 60th St. New York 22; NLY. 
Plaza 7-8171 


Demonstrated on NBC-TV 
Continental Classroom 
(Dr. J. F. Baxter—Modern Chemistry) 


Leybold’s 
CRYSTAL LATTICE MODELS 


¢ 75 different permanent models 


e Set of 14 translational lattices, 
(Bravais) 

e Set of 18 lattices (Menzer) 

e Set of 9 basic crystal models. 

e Pair of models showing face cen- 
tered, and body centered lattice. 


The permanent models are made from 
20 mm in diameter wooden balls 
painted in different colors connected 
with steel spokes. 


Write for price list 
J. KLINGER 


82-87 160th Street Jamaica 32, N. Y. 


RARE cuemicats 
PHOSPHORUS 99.999% 


in quartz ampules 


A. D. MACKAY, INC. 
198 Broadway, New York 38, N. Y. 


KAPILLARSCHMELZPUNKT 
BESTIMMUNGSAPPARAT 


compact MEL-TEMP® only *975° 
Write for Bulletin 60 to 
LABORATORY DEVICES 
P.O. Box 68, Cambridge 39; Mass. 


DEMINERALIZED WATER 


from 
TRICKLES to TORRENTS 


Plenty of 
99.9999% 
Pure Water 
For Class Use 


CABINET MODEL — up 
to 100 gals. per hr. houses 
purifying cell of mixed-bed 
ion exchange resins. When 
built-in purity light shows 
resin exhaustion, purifying 
cell is returned to factory | for Cat. No. 8120 
ration 

water at alow delivery. D-Ion Master 


Write for descriptive literature 


ION EXCHANGE PRODUCTS, INC. 
218 W. Ontario Chicago 10, Ill. 
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TWO NEW BOOKS 
from VAN NOSTRAND 


ORGANIC 
CHEMISTRY 


by ALLAN R. Day, Professor of 
Chemistry, and MADELEINE R. 
JOULLIE, Assistant Professor of 
Chemistry, both at the University 
of Pennsylvania. 


UNITIZED 
EXPERIMENTS 
IN ORGANIC 

CHEMISTRY 


by Ray Q. BREWSTER, CALVIN 
A. VANDERWERF, and WILLIAM 
E. McEwen, all Professors of 
Chemistry at the University of 
Kansas 


This new text for beginning courses in organic 
chemistry is built around two distinctive features: it 
integrates the chemistry of aliphatic, alicyclic, aromatic 
and heterocyclic compounds; and it uses modern con- 
cepts of reaction mechanisms and structure throughout 
the book to bind together and correlate the vast amount 
of published information on organic chemistry. Other 
advantages of this text are its concentration on reaction 
mechanisms and its clear treatment of thermodynamic 
considerations. The concluding chapter presents an 
exceptionally clear treatment of physical methods of 
determining the nature of bonds and the structure of 
organic molecules. 


Ready in April 


Based on the conviction that a tremendous amount 
of organic chemistry can be taught and learned in the 
laboratory, this new laboratory manual teaches not only 
the techniques, skills and philosophy involved in organic 
synthesis but much of the fundamental theory and factual 
material of organic chemistry as well. 


All of the experiments in the manual have been care- 
fully tested with hundreds of students—and they work. 
The authors are particularly careful to provide clear, 
accurate and reliable experimental directions. 1960, 


224 pages, $5.50. 


OSTRAND COMPANY: Inc. 


120 ALEXANDER STREET 


PRINCETON - NEW JERSEY 
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with TEFLON’ 
PLUGS 


CORNING 


C orning’s new line of Pyrex® brand 
labware with Teflon® stopcock plugs 
is now available. The 1:10 reverse 
laper** plug adjusts automatically 
.. turns at a touch. It can’t be dis- 
lodged accidentally—yet you can re- 
move the plug in seconds by simply 
pressing the handle sideways through 
the spring housing. The entire stop- 
cock unit is corrosion-resistant. May 
be assorted with other Corning items 
for larger quantity discounts. Write 
lor complete listing. 


** Patent applied for 
“Trademark for DuPont Tetrafluorcethylene 


"“GYCO” 


O.: new, improved, Teflon® stop- 
cock plug with 1:5 exaggerated taper 
completely eliminates binding. It also 
features a unique bore so that you 
may adjust the flow from ultra-fine 
to full discharge! The hard borosili- 
cate glass barrel is “No-Lub”} proc- 
essed to form a smooth bearing for 
the Teflon plug. And the adjustable 
Teflon nut permits adjusting to ideal 
tension for either pressure or vacuum 
operation. For a detailed listing, see 
Combined Catalog 59 or What’s New 
for the Laboratory No. 35. 


Patented by “SGA” 


Sraratrus' 


BLOOMFIELD, 


NE W JERSEY. 


No Leaking 
d No Contamination 


KIMBLE 


K inpies line of Kimax® glassware 
with Teflon® stopcock plugst is fea- 
tured in our latest issue of What’s 
New for the Laboratory No. 38. The 
Teflon plug is a complete assembly 
with rugged, threaded end fitted with 
a lock washer and adjustable nut. It 
has a 1:5 exaggerated taper to pre- 
vent binding . . . is chip-resistant . . . 
and provides a permanent, tight, no- 
leak seal. May be assorted with other 
Kimble laboratory glassware for 
larger quantity discounts. Write for 
Catalog 596. 


+ Manufactured under Fischer & Porter 
Patent No. 2,876,985 


J 


¢ Silver Spring, Md. 


 NOW-WE STOCK | 3 | 
No Freezing 
4 *INSTRUMENTS 
*CHEMICALS 
*GLASSWARE 
Branch Sales Offices: Albany 5, N. Y. * Boston 16, Mass. * Elk Grove Village, Ill. + Philadelphia 43, Pa. P 


Orsat Gas Analysis automatically in as little as 10 minutes 


FISHER PORTABLE GAS PARTITIONER* 


¢ Battery-Operated, Self-Contained 


* Compact—Only 9” x 18” x 8” High 


¢ Determines Fixed Gases in 
10 Minutes 


Determines Light 
Hydrocarbons in 20 Minutes 


¢ Saves Hours of Employee Time 
* Requires Only 1 ml Sample 

* Battery Life Over 300 Hours 

¢ Easily Measures 0.1% (0.001 ml) 
¢ Requires No Skill to Operate 


THIS TIME-SAVING new instru- 
ment is ideal for monitoring mine 
gases .. . for checking carbon monox- 
ide levels, exhaust fumes and chimney 
gases . . . for checking illuminating 
gases . . . for clinical analysis of res- 
piratory gases, and hundreds of other 
analytical and measurement problems 
formerly requiring tedious manipula- 
tions of conventional Orsat analysis. 


THE FISHER Gas Partitioner 
utilizes two chromatographic columns 
in series, with an ingenious automatic 
system of separating and measuring 
each gaseous component of the total 


sample. Each component is measured, 
or recorded, after a characteristic 
time interval. The complete story can 
be found in Fisher Bulletin FS-275. 
For your free copy, please write: 
Fisher Scientific Company, 109 Fisher 
Building, Pittsburgh 19, Pa. 8-96 
*Patent Pending 


FISHER 
SCIENTIF! 


IN THE U.S.A. Chicago Philadelphia 1!) CANADA 
Boston Cleveland Pittsburgh 
Buffalo Detroit St. Louis f 
Charleston, W.Va. New York Washington 

America's Lorgest Manufacturer-Distrib: 
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HARVARD TRIP BALANCE 
Model No. 1550-S 


list price 2 ROgram 
$24.00 Sensitivity 


TRIPLE BEAM BALANCE 


Model No. 750-S 
list price % Capacity 2610 Gran 


CENT-0-GRAM 
TRIPLE BEAM BALANCE 
Model C.G. 311 


list price : Capacity 311 Gram 
$31.00 Sensitivity 0.01 Gram 


STO-A-WEIGH WEIGHT SETS 


Available in Class C, Q, or P Adjustment. 


list price Shrinkproof box with Stainless Steel Forceps. 


$4.25 .. ee Model 5210.... 50 Gram x 10 Mg.....Class C 
$5.00 ... eee Mode! 5211....100 Gram x 10 Mg.....Class C 


BRASS SLOTTED WEIGHT SET 
list price Model No. 43503 
$9.50 ...corcsesesssereese 500 Gram x 10 Gram with Weight Rack 


list price WEIGHT HANGER 
$1.00... Model 46207 


METRIC HOOK WEIGHT SET 
Model 46206 


eee 1000 Gram x 10 Gram 
Lacquered Brass Weights in Hardwoc | 


SCALE CORPORA al 
‘ 1050 COMMERCE 
UNION, NEW JERSEY 


list price 
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FUSIFORM 
BORE 


SAFETY STOPPERS 


THOMAS HR-108 SAFETY STOPPERS are of bloomless, black, resilient, heat resisting 
composition, with low sulfur content and long life. Straight bore of the conventional stopper 
has been replaced by a fusiform bore with bevelled entrance. Internal diameter at center 
approximately twice that of a sealing band at either end. Offer the following advantages: 
SAFETY—Glass tubes can be easily inserted and removed, particularly by students, with greater safety than 


with straight bore. Insertion is facilitated by the bevelled entrance of the bore, and the tube slides through 
only the two sealing bands. 


LARGER TUBES—Fusiform bore permits insertion of larger tubes than is possible with straight bore. For 
example, tubes 6 to 11 mm can be inserted in sizes 5 to 9 incl. 


SUPERIOR COMPOSITION—The stock contains more than 70% of pure virgin gum, possesses great elas- 
ticity, is free from surface sulfur and contains less than 0.75% free sulfur; no reclaimed rubber is used. 

HEAT RESISTANT—Temperatures up to 110°C do not affect shape, size or structure. 

LONG LIFE—Tests indicate useful life approximately five times that of common stoppers. 


8807. Safety Stoppers, Thomas HR-108, as above 8808. Safety Stoppers, Thomas HR-108, as above 
described, one hole (fusiform bore). described, but two hole. 
Si Carton Size Approx. no. Carton 


5% discount from carton prices in lots of 6 cartons; 10% discount from carton prices in lots of 12 cartons 
20% discount from carton prices in lots of 24 cartons; 30% discount from carton prices in lots of 48 cartons 
one size, or assorted in carton units 


For more detailed description, see pages 1066 to 1068 of our general catalog 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. AT SRD ¢ PHILADELPHIA 5, PA. 
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TRANSPORT PHENOMENA 
ByR. BYRON BIRD, WARREN E. STEWART, and EDWIN N. LIGHTFOOT, all 
of the University of Wisconsin. Thisis the first book to present transport phenomena as 
a distinct engineering science subject. It gives a systematic, parallel treatment of the 
three analogous transport processes: momentum transport—flow of viscous fluids; 
energy transport—flow of heat; and mass transport—flow of chemical species in mix- 
tures. In Press. 


ADVANCED ORGANIC CHEMISTRY, Third Edition 


By G. W. WHELAND, University of Chicago. Intended as a text for an advanced 
course in organic chemistry, this book offers a critical viewpoint, and provides the logi- 
cal foundations of the science. The author has emphasized general principles—to show 
their usefulness, and to point out their limitations. Prerequisite: a course in intro- 
ductory physical chemistry. Ready in April. Approx. 840 pages. Prob. $15.00. 


A MANUAL FOR THE ORGANIC CHEMISTRY LABORATORY, Second Edition 

By LEIGH C. ANDERSON University of Michigan; and the lae WERNER E. 
BACHMANN. With the assistance of ROBERT C. ELDERFIELD and P. A. S. 
SMITH. A thorough revision of this standard lab manual. The most conspicuous 
change in the book is the manner of presentation, along with some new experiments. 
Discussions now precede the sections on experiments, and the authors have completely 
——— the mechanism parts of these discussions. Literature references gay been 
added. n Press. 


HETEROCYCLIC CHEMISTRY 
By ALAN R. KATRITZKY and JEANNE M. LAGOWSKI, both of the University 
of Cambridge. The authors present here a new approach to heterocyclic chemistry 
which is pedagogically sound, and therefore more meaningful to the student. Empha- 
sis is placed on the correlations between the methods of preparation and the properties 
of various ring systems. 1960. Approx. 308 pages. Prob. $4.75. 


EXPERIMENTAL BIOCHEMISTRY—A Laboratory Manual 
By GERALD LITWACK, Rutgers—The State University. Designed for the use of 
graduate students and advanced undergraduates, this book contains a series of selected 
experiments from the areas of carbohydrates, lipides, proteins, and enzymes. These 
experiments introduce the student to new techniques, while stressing the quantitative 
view of experimentation. In Press. 


CRYSTAL-STRUCTURE ANALYSIS 
By MARTIN J. BUERGER, M.I.T. The whole field of crystal-structure analysis is 
the author’s concern here. He covers all phases of the gathering of data, and the ways 
of treating the material to find the arrangements of atoms. 


1960. Approx. 664 pages. Prob. $16.00. 
BIOCHEMICAL PREPARATIONS—Volume Seven 


Editor-in-Chief: HENRY A. LARDY, Institule for Enzyme Research, University of 
Wisconsin. The contents of this most recent volume in a notable series includes: 
N-Acetylneuraminic Acid; Chemical Synthesis of Adenosine Di- and Tri-Phosphates 
containing P*?; 8-Aminoisobutyric Acid; Coproporphyrin III Tetramethy] Ester: 
Dihydroxyacetone Phosphate; and many others. 1960. 102 pages. $5.25 


PRINCIPLES OF UNIT OPERATIONS 
By A. 8. FOUST, L. A. WENZEL, C. W. CLUMP, L. MAUS, and L. B. ANDER. 
SEN, all of Lehigh University. This book breaks away from the traditional treatmen' 
of the subject, and offers a new approach that is more economical in time. The unifie:! 


operations are presented as contained groups stemming from identical fundamentals. 
1960. Approx. 580 pages. Prob. $15.00 


Send for your examination copies of these books. 


JOHN WILEY & SONS, INC. 
440 Park Avenue South New York 16, N. . 
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THE NEW SARGENT 


$-23207 POWER BORING MACHINE—Electric, Sargent. The 
apparatus is essentially a condensed drill press with the ver- 
tical motion inverted, the drilling platform being elevated 
with respect to a fixed bearing head by a compound lever 
mechanism. In operation the spindle which holds the borer is 
driven at a constant rate of 800 r.p.m. by a V-belt drive. This 
speed provides clean fast cutting over the entire range of 
common diameter from 5 to 22 mm. A safety limit adjust- 
ment saves cutting borer edges and eliminates frequent 
sharpening. This adjustment limit stop prevents contact of 
the cutting borer edge with the metal plate of the drilling 
platform but still permits penetration through the stopper 
into therubber supporting disks and so assures clean breakout. 


POWER 
BORER 


Designed and manufactured by E. H. Sargent & Co. 


PRECISE 
BORING 
IN SECONDS 


Efficient Boring © Fast and Easy To Use 


Accurate Smooth Holes—You can bore as many 
holes as the area of the cork or stopper will allow. 


Insures Parallel Alignment of Borings 
Compact —Portable—Balanced 


An ejecting rod supplied with the machine removes stop- 
per plugs by inserting the rod through the hollow shaft and 
borer. 

A special aluminum oxide sharpener supplied with the in- 
strument maintains the correct cutting edge angle of the cut- 
ting borer to insure quick smooth boring and long borer life. 

Height, 134 inches; width, 6 inches; length, 14 inches; 
weight, 22 pounds. 

Complete with six S-23211 stainless steel cutting tubes in- 
cluding one each size Nos. 1 to 6 inclusive, three knurled ring 
holders, one bottle of Aerosol, ejecting rod, aluminum oxide 
sharpener and three wire cord and plug for operation from 
115 volt, 60 cycle A. C. circuit 


For complete information write for bulletin No. PB 


ae SAI G E N SCIENTIFIC LABORATORY INSTRUMENTS © APPARATUS © SUPPLIES © CHEMICALS 
E.H. SARGENT & CoO., 4647 W. FOSTER, CHICAGO 30, ILL‘NOIS 
DETROIT 4, MICH.» DALLAS 35, TEXAS « BIRMINGHAM 4, SPRINGFIEL ©, 
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Chemical Instrumentation 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y. 


This series of articles presents a survey of the basic principles, 


haracteristics, and limitations of those instruments which find important appli- 

cations in chemical work. The emphasis is on commercially available equip- 
ment, and approximate prices are quoted to show the order of magnitude of cost of 
the various types of design and construction. 


6. Recording Devices 


(Concluded) 


A self-balancing servomechanism re- 
corder, designed, e.g., for recording glass 
electrode pH variations, with a scale range 
of 200 millivolts and a sensitivity of 0.2 
my, will respond to a power input of 4 xX 
10-" watts; this input signal drives a 
balancing motor that requires approxi- 
mately 5 watts of power. Equivalent re- 
lationships are obtained with direct- 
writing recorders when combined with 
suitable preamplifiers. 

We tend to take for granted in modern 
laboratory work instruments that magnify 
phenomena by factors as large as 10”. 
But this is an achievement that should 
stagger the imagination! Consider, for 
example, that a single oxygen atom, in- 
creased in size by 101”, would become equal 
in dimensions to the planet earth. A 
virus particle, magnified by a factor of 101”, 
would fill the space from the earth to the 
sun. The amount of energy expended in 
lifting a human hair a distance of one 
centimeter, multiplied by 10”, would equal 
all the energy contained in a gigantic 
lightning bolt. 

Thus, present-day practice in measuring 
and recording chemical phenomena is 
founded on one of the most impressive of 
all the accomplishments of the human in- 
tellect. 


leeds and Northrup 


The first (1911), and for many years 
the only self-balancing potentiometer re- 
corder produced in the U. S. was made by 
leeds and Northrup Co., Philadelphia 44, 
Pennsylvania. This was based on a 
mechanical arrangement for sensing the 
deflection of a galvanometer pointer, and 
moving a slidewire contactor until the 
deflection was minimized. An improved 
version of this type of recorder was intro- 
duced as the Micromax recorder in 1932, 
and is still in use in a number of labora- 
tories. The basic circuit is a potentiom- 
eter, in which the input signal is com- 
pared with the signal tapped off a slide- 
wire by 1 contactor. A sensitive galva- 
hometer, with pointer arm, deflects in 
Proportion to the degree of unbalance. 
At regulir intervals, viz., once every two 
seconds, the galvanometer pointer is 
firmly cla ped in whatever position it has, 
and a pair of feelers, or scissors levers, 
close down on the pointer, as illustrated in 
Figure34__If the pointer is in the nul! posi- 
Hon, as in Figure 34A, the orientation of 


the scissors levers is not altered. However, 
if the pointer happens to be deflected from 
the null position, as in Figure 34B, the scis- 
sors becomes tilted as it closes on the 
The rear of the scissors travels in 
a direction, and to an extent, determined by 
the sign and magnitude of the potentiom- 
This movement is com- 
municated through a clutch and cam to 
the slidewire contactor, moving it in the di- 


pointer. 


eter unbalance. 


Figure 34. Mechanical position sensing princi- 
ple of the Micromax recorder. Feelers close 
onto clamped galvanometer pointer and suffer 
a displacement proportional to pointer deflec- 
tion, 


rection of the balance point. The scissors 
opens, the galvanometer is released, a new 
deflection results, due to the altered set- 
ting of the potentiometer, and the cycle 
repeats. When the galvanometer is re- 
leased, it is a sensitive current-sensing 
mechanism; when clamped it presents a 
rigid structure to the feeler arms. This is 
an excellent illustration of a mechanical 
amplifier, in which the same element (the 
galvanometer) serves both as sensor and 
driver, though not simultaneously. Fig- 
ure 35 shows a view of the actual mecha- 
nism of the Micromax recorder. 

This recorder has played an important 
role in laboratory measurements in the 
past, but the development of moderately- 
priced all-electronic amplifiers stabilized 
by ac chopping and negative feedback 
have made this instrument, and all others 
based principally on mechanical ampli- 
fication, obsolescent. ‘The Micromax is no 
longer being manufactured. 

The first all-electronic §self-balancing 
potentiometer recorder was introduced by 
Leeds and Northrup in 1932 as their Speed- 
omax A. The current, improved version 
of this instrument is the Speedomax G 
(Model §, 1 or 3 second pen speed, 10 mv 
span, $990). This recorder is based upon 
the standard potentiometer circuit. The 
unbalance current is chopped by a vibrat- 
ing reed converter into an ac signal, which 
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feature 


is amplified sufficiently to drive a phase- 
sensitive, reversible motor that is me- 
chanically linked to the slidewire con- 
tactor and the writing pen. 


Figure 35. Mechanism of the Leeds and 
Northrup Micromax recorder, showing the 
scissors-like feeler arms open (upper photo), 
and closed (lower) on the galvanometer pointer. 


In a high-speed self-balancing recorder, 
it is essential that the proper amount of 
damping be introduced to prevent ex- 
cessive “hunting”? around the balance 
point. Figure 36 shows in simplified form 
the principle of the damping action in 
Speedomax recorders. An RC circuit 


MECHANICAL LINKAGE 


Figure 36. Principle of electrical damping of 
recorder motion employed in Speedomax re- 
corders. 


is introduced as shown, so that the resistor 
is in series with the unknown EMF, and 
the condenser is in parallel with the EMF 
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being tapped off the slidewire. When the 
recorder is in balance, the EMF to be 
measured, the adjustable calibrated EMF, 
and the voltage across the condenser are all 
equal. If a change suddenly occurs in the 
EMF to be measured, this change does not 
immediately appear across the capacitor 
because of the time delay in an RC circuit. 
However, current J;, due to unbalance be- 
tween the EMF to be measured and the 
slidewire adjustable EMF, will flow and 
pass through the current detector. This 
current results in a movement of the bal- 
ancing motor and slidewire contactor in 
the direction needed to match the EMF 
to be measured. As the slidewire voltage 
changes, the charging current J: is caused 
to flow through the local circuit including 
the condenser and current detector. Cur- 
rent J, passes through the current detector 


in the opposite direction to J; and there- 
fore serves to brake the recorder motion. 
Since the charging current of a condenser 
is proportional to the rate of change of 
voltage, I, = C-dE/dt, the braking action is 
proportional to the balancing motor ve- 
locity, and disappears when the motor 
comes to rest at the balance point. 

The Speedomax recorders contain a 
reference voltage source (generally called 
the standard cell), and a cam arrangement 
which periodically (once every 48 minutes 
in the standard Model 8) connects it in 
place of the unknown EMF, for standardi- 
zation of the slidewire current. Chart 
speeds are available from 1 inch/hour to 
1 inch/second. A quick change attach- 
ment is incorporated that gives a ratio of 
30 to 1 in the chart speed upon simple 
operation of a switch. Other changes in 
chart speed are achieved by replacing one 
or two removable gears in the drive train. 

For the measurement of very small sig- 
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tical lab-ware you can use. Because NALGENE does not break, 
it prevents accidents. Because NALGENE is acid-resistant it 
delivers long, dependable service. And economy starts right 
at the beginning with NALGENE’Ss low initial cost. 


%* A request on your letter-head 
will bring you a FREE Nalgene 
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Catalog H-459 
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nals, in the microvolt or microampe:e 
range, it is necessary to use a preamplificr 
before the millivolt recorder. Leeds and 
Northrup offers a voltage amplifier (No, 
9835, 0-50 to 0-2000 microvolts, $64:)), 
and a current amplifier (No. 9836, 0-0.(:)1 
to 0-2 microamperes, $840). Both :n- 
struments take the small de signal, chop it, 
amplify the resulting ac, invert the am) |li- 
fied signal by another chopper back to ec, 
and feed it back in opposition to the origi- 
nalinput. A block diagram of the curr nt 
amplifier is given in Figure 37. Here, ‘he 
voltage drop in a standard resistor duc to 
the small current being measured is })al- 
anced against the drop due to the (laryer) 
feedback current in a (smaller) resis‘or, 
This is known as parallel feedback, als: as 
null-balance feedback. High stabilit\ is 
assured by the fact that the feedback 
balances out 99.9% of the applied input. 


Input Output 
Vibrator : Vibrator 


Amplifier 


/ 


Figure 37. Block diagram of principle of null- 
balance parallel feedback dc amplifier. 


For the measurement of signals from 
very high impedance sources, such as glass 
electrodes, the recorder input circuit is 
modified as shown in Figure 38. The 
EMF to be measured is applied to one 
contact of a vibrator, and the EMF being 
tapped off the potentiometer slidewire 
is applied to the other. Hence, the signal 
transmitted through the filter network 
to the grid of the vacuum tube is an alter- 
nating voltage with an amplitude equal 
to the unbalance between the two EMF’s. 
The only current drawn from the signal 
source is that needed to charge the input 
capacitance, and this is exceedingly small. 
This is the circuitry employed in the L. «& 
N. pH Recorder (No. 62101, $1546). 


CALIBRATED 
POTENTIOMETER 


| VIBRATOR 


iL i. 
W 


70 MEG 

EMF TO BE 

MEASURED 
Figure 38. Recorder input circuit for signals 
from very high impedance sources. 


The Speedomax design has been modi- 
fied in a variety of ways to adajt the 
recorder to special applications. .\ very 
convenient addition to the basic re order 
is circuitry which makes it possible |r the 
operator to adjust both the zero aid the 
range of the instrument to suit the }) rticu- 
lar requirements of his problem. | his }s 
available in the AZAR (adjustab!. zero, 
adjustable range) recorder (No. ‘80%, 
1-second pen speed, $1507). A scl) matic 
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copy of Catalog TG-15A, which contains 17 
pages on Bantam-ware. 
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trated (less stirrer motor) $440.00 
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diagram of the circuitry employed to 
achieve this flexibility is shown in Fig: re 
39. 


BATTERY RHEOSTAT 


Figure 39. AZAR (adjustable zero, adjustable 
range) recorder circuitry. 


The design of the input circuit of a 
Speedomax G intended for thermocouple 
measurements is interesting because of 
the provision for automatic compensation 
of the “cold’’ or reference junction poten- 
tial. The circuit is shown in Figure 40. 
Resistor D consists of a spool of nickel- 
copper wire which has, over the range of 
normal ambient temperatures, a tempera- 
ture-resistance variation proportional to 
the temperature-EMF variation of a 
thermocouple. This resistor is located in 
the recorder close to the reference junction 
of the thermocouple. With current flow 
through the circuit as indicated, the poten- 
tial drop across D will oppose that between 
X and the contact point on slidewire S. 
Thus, although a rise in reference junction 
temperature will result in a reduced net 
thermocouple EMF, this is compensated 
for by the increased potential drop across 
Dz 


Figure 40. Input circuit for thermocouple re- 
corder with automatic reference junction compen- 
sation. 


A number of other recorder types are 
also produced as standard items. ‘hese 
include: an X-Y recorder, in which one 
input signal controls the pen movement 
and a second input signal contro!s the 
chart paper drive (No. 69950, 1-secoid pen 
speed, $2336); an X,-X2 recorder, m 
which two independent pens plo! two 
input signals simultaneously on a common 
time axis (No. 69955, $1865); a precision 
thermometer recorder, in which the input 
circuit is a Wheatstone bridge, with 
provision for automatic range swi' ching 
to cover the entire useful rang: of 4 
platinum resistance thermometer (No. 
69812, $4840). Another series 
corders, the Speedomax H seric-, has 
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EVAPORATE MULTIPLE FRACTION CUTS DIRECTLY 
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vacuum source. 
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perature of water bath. 

@ Price complete 
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recently been introduced. These are 
based on the same fundamental design 
principles as the Speedomax G, but are 
smaller, cheaper, and intended for less 
versatile and precise use. They are some- 
what more than half as expensive as the 
corresponding larger models (Speedomax 
H, Model S, 1-second pen speed, 10 mv 
span, $570). 


Minneapolis-Honeywell 

The ElectroniK recorder, manufactured 
by the Brown Instruments Division of the 
Minneapolis-Honeywell Regulator Com- 
pany, Philadelphia 44, Pennsylvania, has 
for many years been one of the most popu- 
lar of the self-balancing recorders in gen- 
eral use. It is a null-balance servo- 


mechanism potentiometer, employing elec- 


tromechanical chopping of a de error signal 
into ac, high-gain amplification stabilized 


by negative feedback, and dynamic feed-__ 


back braking of the balancing motor. 
(No. 153X18VH is a strip-chart recorder 
with 1-second pen speed, 10 mv span, 
$1030; No. 153X16VB offers full-scale 
pen travel in 0.25 seconds, $1185.) Most 
of the features of input circuitry described 
above in connection with the Speedomax 
recorders also apply to the Brown re- 
corders. Similarly, most of the circuitry 
to be discussed below is common, in 
principle, to both of these as well as to a 
number of other commercial recording 
instruments. Although the circuit princi- 
ples of most self-balancing potentiometric 
recorders are substantially the same, the 
details of implementation may differ in 
significant respects. 

A simplified diagram of a typical Brown 
ElectroniK circuit is shown in Figure 41. 


Safe! 


unbreakable 
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Gives you the most practical and 
plumbing yet devised for laboratory drainage 


Besides being non-corrosive and acid-proof, VULCATHENE 
plumbing has the definite advantage of being practically 
maintenance free. The inner walls of VULCATHENE plumbing 
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flow through unimpeded. Nothing adheres. 
Even after years of service VULCATHENE is still 
+ slippery smooth permitting the easy, constant 
flow of waste. That is why VULCATHENE installations 
remain in excellent condition indefinitely and 
require little or no maintenance. 


There’s more to the Vulcathene story. . . 


American Vulcathene 


BOX 365 ROCHESTER 2, NEW YORK 
DIVISION OF THE NALGE CO. INC. 


write Dept. A2 


The slidewire, R,, has a resistance: of 
approximately 40 ohms and is shu ited 
with a resistor (not shown in the s:he. 
matic) which is chosen to make the net 
resistance exactly 20 ohms (+0.0°%) 
so that all recorder slidewires are imn.edi- 
ately interchangeable. The resisto. R, 
is a second slidewire shunt that determine: 


Span Adjustment 


4 
Stondorg 
Cen 
| 
| 


To Motor | 


Figure 41. Schematic of the circuitry of the 
Brown ElectroniK self-balancing potentiometer, 


the span of the recorder; i.e., the total 
range in millivolts available between the 
two extreme positions of the slidewire con- 
tactor. Resister R, determines the r- 
corder zero; i.e., the millivoltage corre. 
sponding to the extreme left-hand position 
of the slidewire contactor. Resistor RP, 
is chosen to adjust the current in this 
branch of the circuit to 4 ma. This 
facilitates interchangeability of instr. 
ments and alteration of the range and/or 
zero on a given instrument. To change 
the zero, R, and R; are changed; to alter 
the span, #2 and R; are replaced. 

Resistor Rn: is a temperature-sensitive 
spool of wire that serves to compensate 
for variations in cold-junction temperature 
when making thermocouple measurements 
(cf. Fig. 40). For EMF measurements 
other than from thermocouples, | this 
resistor is replaced by a manganin wind- 
ing, which has a negligible temperature 
coefficient. Resistor R; is the adjustable 
standardizing resistor; when the standard- 
ization cycle is activated, switch Sw is 
thrown from position 1 to 2, replacing the 
input EMF by the standard cell, while the 
clutch connects the balancing motor to 
R» in place of its usual coupling to 2.. 
The repositioning of the sliding contact on 
Ry automatically adjusts the currents in 
both upper and lower branches of the 
circuit to their standard values, compen- 
sating for any variations in the dry cell 
voltage due to aging. 

In the normal running position, the 
amplifier is continuously correcting for the 
difference between the input volt:ge and 
the potential difference between point: 
AandB. The amplifier and its as-ociated 
components are designed to correct for 
differences as low as 2 to 50 microvolts 
when balance to the nearest +'idewire 
convolution is desired, the value Be vending 
upon the span of the instrumen:. (The 
slidewire is wound as a helix arou!'' a rod- 
shaped form; the contactor “ho; from 
one turn of the helix to the neig!iboring 
turn as it slides along the s! iewire.) 
In the standardizing position, on the 
other hand, the amplifier is m asuring 
the difference between the 1.019 volts of 
the standard cell and the IR-dr: » in R. 
A one-convolution error in Rp > :ses the 
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NITROGEN 


Eminently practical for any laboratory, this 
new instrument combines a refined classical 
Micro-Dumas method and full automation. 
Instrumental versatility additionally permits 
use in certain Kjeldahl applications. 


Nitrogen determinations at the rate of 4 to 5 
per hour—up to 40 per day—are routinely 
afforded with an instrument requiring only 
18” of bench space. 


For complete information, write for Bulletin BB-258 


Nitrogen Analyzer 


These outstanding features bring 

nitrogen analysis up to date: 

e Fully automatic 

e High analytical accuracy 

e Digital readout of nitrogen volume 

e Efficient, miniaturized absorption chamber 


e Flexible combustion cycles accommodate a 
variety of sample weights and materials 


e Low-cost disposable sample boats 
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amplifier to see an unbalance signal of 
about 400 microvolts; whereas a one- 
convolution error in the potentiometer 
balancing slidewire’ causes the amplifier 
to see about 6 microvolts on a 10-millivolt 
span recorder. (The slidewire has be- 
tween 750 and 1600 convolutions, depend- 
ing on whether it is in a strip-chart or 
circular-chart instrument.) With the 
switch in position 2, the amplifier sensitiv- 
ity is decreased by shunting it with R; 
so that the balancing action will be com- 
parable to the balancing action in position 
1. The proper gain setting for best 
operation is then maintained in both the 
standardizing and running conditions. 
The value of R; depends on the span of the 
recorder, and must be changed when the 
span is changed. 

The damping of the balancing motor is 
controlled by the feedback in an RC filter 
circuit (as in Fig. 36), and by the sensitiv- 
ity, or gain, of the amplifier. In the 
standard thermocouple recorder, the input 
circuit contains a 500 microfarad capacitor 
for this damping function; the resistance 
involved is a 150-ohm resistor, plus what- 
ever resistance is present in the source of 
the EMF being measured. Since the 
product of R X C is the time constant: 
150 ohms X 500 X 10~* farads = 0.075 
second. An RC greater than 0.1 second 
produces excessive time delay, and the pen 
response becomes sluggish; hence, the 
standard recorder does not respond opti- 
mally to signals from sources with internal 


AC, SUPPLY VOLTAGE 


TWIN SECTIONS OF 


BALANCING 


AMPLIFIER 


PHASE 
WINDING 


Figure 42. Simplified schematic of the relationship between the two windings of the reversible bal. 


ancing motor, and the output stage of the amplifier. 


impedances much in excess of several 
hundred ohms. 

Signals from sources with high internal 
impedance can be measured by modifica- 
tion of the circuitry, involving reduction 
in the input capacitance, increase in the 
amplifier gain, and adjustment of the 
impedance of the input transformer. 

A so-called “‘burn-out”’ safety feature is 
incorporated in most thermocouple re- 
corders. This consists of a small ac vol- 
tage that is applied directly to the last. 
stage (output) of the amplifier, so as to 
cause the balancing motor to drive up- 
scale. When the thermocouple or other 
voltage source is connected, this signal 


opposes the ‘burn-out’ signal, so as to 
keep the balance point on-scale. The de 
signal required to buck out the “burn-out” 
signal is only 6 to 10 microvolts when the 
amplifier is adjusted to maximum. If the 
thermocouple should break, the recorder 
pen would move off-scale, thereby inforn- 
ing the operator of the trouble. A switch 
is usually provided for shorting out this 
“burn-out” signal when this effect: is not 
desired. 

The circuit relationships between the 
output. stage of the amplifier and the 
balancing motor are shown schematically 


(Continued on page A138) 


EBERBACH UTILITY BALANCE 


FOR HEAVY DUTY WEIGHING WITHOUT LOSS OF SENSITIVITY 


© CAPACITY — 2 Kg. 
© SENSITIVITY — 20 Mg. 


The Eberbach Utilit 
duty work with bulk 


Balance is designed for heavy 
y samples of chemicals, glass, 


cement, textiles, metals without decreasing sensitivity. 
The beam combines rigidity with protection of knife 
edges and bearings from dust and mechanical injury. 
The. pillar has a unique damping device with a gradu- 
ated scale. Hangers cannot be lost or knocked off. 
Beam has a single sliding weight and a fixed scale, gradu- 
ated to 10 grams in 1/10 gram subdivisions, eliminating 
use of weights smaller than 10 grams. Nickel plated 
brass pans are 5!/,” in diameter. Total height 161/2”. 
Catalog No. 9040. Price $37.50 


CORPORATION 
P. O. Box 1024 =Ann Arbor, Michigan 
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OPTICAL GONIOMETER MEASURES INTERFACIAL ANGLES 


TO IDENTIFY UNKNOWN CRYSTALLINE SUBSTANCES— 


The new Techne CM Two-Circle Goniometer 
enables identification of unknown substances 
that crystallize—and a high proportion, both 
organic and inorganic, do. Chemists totally 
uninstructed in crystallography can learn to 
use the method rapidly, and can then fre- 
quently identify an ‘‘unknown” in less than 
two hours. 

The Techne two-circle goniometer accu- 
rately measures angles between the faces of 
tiny crystals by catching reflections from the 
various faces in a telescope. The crystal 
mounting plate rotates on a graduated 
circular scale. 

Recent publication in England of the 
Barker Index of Crystals has aroused wide- 
spread interest in the potential of this simple 
method of optical analysis. Once a crystalline 
substance has been “‘fingerprinted”’ by having 
its interfacial angles measured, it can always 
be recognized by making a few external meas- 
urements—without the labor of chemical anal- 
ysis and without destroying the specimen. 


Accurate—At Low Cost 


Accuracy has not been sacrificed, but un- 
necessary complications have been reduced so 
that the new goniometer costs less. However, 
it possesses certain features leading to speed 
and convenience in use not found in con- 
ventional types. It is accurate, within three 
minutes of arc. 

The instrument is provided with a six-volt 
transformer making it immediately ready for 
use. Transformers can be supplied for con- 
nection to 115 volts, 60 cycles AC. As an 
addition, a ‘““Supper”’ fitting is included which 
accommodates a standard 8.34 Unicam 
X-Ray Goniometer Head. This is a conven- 
ience to those who wish to mount a crystal 
both on optical and x-ray goniometers, with- 
out change of adjustment. Over-all dimen- 
sions of the goniometer are 15” x 8” x 11”. Its 
weight, including six-volt transformer, is 30 
pounds. 


No. CE 192-31 Techne CM Twe-Circle Optical Goniometer, each. . . $975.00 


6001 SOUTH KNOX AVENUE 
ARTHUR $.LaPINE and COMPANY 
MANUFACTURERS & DISTRIBUTORS 
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in Figure 42. The two vacuum tubes are 
connected in “‘push-pull’’; i.e., both grids 
are biased to approximately their cut-off 
point, so that neither tube conducts if 
there is no input signal. The input signal 
is fed to both grids simultaneously. When 
the plate of tube 1 is positive, and the 
signal on its grid is positive-going, that 
tube conducts. When the ac supply 
voltage reverses polarity, tube 7 stops 
conducting, and tube 2 conducts. Thus, 
the two tubes alternate in passing current; 
this permits restricting the amplification 
to only the linear portion of the tube 
characteristic curve of each tube, and gives 
a relatively distortion-free output. The 
balancing motor contains two windings; 
one is excited directly from the ac supply, 
the other is energized by the output of the 
power amplifier tubes. The condenser C, 
shifts the phase of one signal by 90°, 
insuring that there will always be a phase 
difference between the two windings. 
This phase difference is necessary if rota- 
tion of the motor armature is to take 
place. 

The current production models of the 
Brown ElectroniK recorder are con- 
structed with a modular design, as shown 
in Figure 43. The various constructional 
components are mounted on modules that 
can be readily removed for servicing or 
replacement. The measuring circuit 
module contains the span and adjusting 
(trimming) resistors. Span can be changed 
simply by replacing screw-clip panels of 
fixed resistors. The constant voltage 
module consists of a-circuit utilizing zener 


Figure 43. 


Interior view of control circuitry of Brown ElectroniK recorder, showing modular con- 
ad. 


struction. A, servo motor; B, stant 
zero adjustments); D, amplifier module. 


diodes and an ambient temperature com- 
pensator. 

The zener diode is an inversely-biased 
p-n semiconductor junetion which shows 
the property of maintaining a character- 
istic voltage drop across the junction in 
spite of variations in current and tempera- 
ture. In this behavior it is very like the 
gaseous discharge in voltage regulator 
(VR-) tubes, and has the advantage over 
these of providing low values of regulated 
voltage, and of dissipating much less 


; C, measuring circuit module (range and 


power. A constant voltage supply based 
on zener diodes is stable enough that if it 
is used in place of the usual dry cells 
(cf. Fig. 41), standardization against a 
reference voltage can be dispensed with. 
This is now becoming increasingly common 
in recorders, and instruments so equipped 
are often described as providing ‘‘contin- 
uous standardization’’—which really 
means no standardization is needed 
beyond the initial factory setup. 
(Continued on page A140) 
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IN THE LAB-- 
use TIME TAPE for best results! 


Proven superior by actual use. Here is the 


toughest, 


most durable pressure-senitive 
tape available. WRITE ON IT! TYPE ON IT! 
Acid, water, dirt, grease or heat don't 
affect it! Withstands temperatures from 


+250° to —70°! A variety of colors avail- 
able in plain or pre-printed to your specs. 
Numbers, identification, warning and many 
other time-saving uses can cut costs and in- 
crease efficiency. 


For samples and prices 
write te — Dept. JSL Lab 


SELF Sticking 


PROFESSIONAL TAPE CO., INC. 
355 Burlington Ave., Riverside, Ill. 
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_ in aquarium filters solar 
light to compare fish growth 


y under different wavelengths. 
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needed Fi Psychologist tests emotional reaction 


The things people do f to different colors. 
with our interference filters 


td Monochromatic filters keep 


From astronautics to zoology, new uses keep oh 


arising for light of specific wavelengths. 
Bausch & Lomb fills this need . . . at lowest 
possible cost . . . with the most complete 
standard stock of interference filters. Near 
U-V to near I-R. (340my to 1200mu.) 
Others on special order. Find out more 


Filters built into instruments 
generally come from 


about this lowest-cost way to control 


light to your needs. Mail the coupon. / “ey 


BAUSCH & LOMB OPTICAL CO. 
66103 Bausch St., Rochester 2, N. Y. 


Please send Data Brochure D-248. 


BAUSCH 6 LOMB 
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in 
reagent 
chemicals 
Fisher 


increases 


1953 was the year Fisher revolutionized the 
reagent industry by packaging its liquid 
chemicals by volume rather than weight— 
five years before any other manufacturer— 
to give you safer, more economical use of 
shelf and stock space. 

Today, Fisher offers you such cost-saving 
advantages as six-pack units for still easier 
ordering, storage and larger discounts. 

For tomorrow, people at the Fisher Chem- 
ical Manufacturing Division, Fair Lawn, 
N.J., America’s largest plant devoted exclu- 
sively to the production of reagent chemicals, 
are searching for new ways to serve you 
better, to give you additional savings in or- 
dering, packaging, and storing. 

Why not look to Fisher for purity, service 
and savings in reagent chemicals when you 
place your next order? B-109a 


FISHER 
SCIENTIFIC 


iN THE U.S.A. Chicago Philadelphia 1N CANADA 
Boston Cleveland Pittsburgh Edmonton 
Buffalo Detroit St. Louis Montreal 
Charleston, W.Va. New York Washington Toronto 
America's Largest Manuf Distrib of 
loboretory Appliances & Reagent Chemicals 
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A number of standard modifications of 
the ElectroniK recorder are available, 
including an electrometer input recorder 
for currents as small ‘as 10-" amp from a 
very high impedance source, a recorder 
with continuous integration of the area 
being traced out by the pen, an X-Y 
and an X,-X: recorder, and recorders with 
adjustable zero and adjustable range. 


Varian Associates 


A group of low-priced, versatile labora- 
tory recorders is currently being manu- 
factured by Varian Associates, Palo Alto, 
California. Model G-10 (100-mv span, 
2.5-sec pen speed, single chart speed, 
$365), shown in Figure 44, provides a 
small, lightweight, strip-chart recorder, 
with easy access to the horizontally-fed 
paper for making notes on the record as it 
is being produced. The instrument is a 
self-balancing potentiometer servomech- 
anism, essentially the same in principle as 
those already treated. The reference 
voltage source is a mercury battery. 
Sensitivity is 0.25% of-span; accuracy is 
1% of span. Pen travel is 5 inches on 
the chart. Any chart speed from 16 
inches/min to 1 inch/hour can be pro- 
vided. 


Figure 44. “Varian Associates Model G-10 
Recorder. 


The Adjustable Span G-10 recorder 
($420) offers a span that is continuously 
adjustable to any value between 10 and 
100 mv, but is otherwise similar to the 
fixed span G-10. Source impedances may 
be as high as 50K with spans of 10 to 20 
mv, 75K for spans of 20-50 mv, and 
100K with spans of 50-100 mv. 

Model G-11A is offered as a more 
versatile, but still small and moderately- 
priced instrument. It is a vertical-feed 
strip chart recorder, and is available with 
several different input circuits. With A-1 
input ($470) the span is adjustable to any 
value between 9 and 100 mv, and a mer- 
cury cell provides the reference voltage. 
The A-2 input ($515) is similar, but with a 
zener diode circuit providing the reference 
voltage and “continuous” standardization. 
The B-1 input ($515) is the same as A-1, 
but an attenuator (voltage divider) is 
added so that any of the following spans 
can be chosen by a switch: 10, 20, 50, 
100, 200, 500 mv, 1, 10, 100 volts. ‘The 
F-1 input ($470) is the same as A-1, but 
with the span corresponding tol ma. The 


(Continued on page A142) 


ELECTROLYTI 
CONDUCTIVIT 
BUSINESS 


Industrial Instruments offers the most com. 
plete line of electrolytic conductivity equip. 
ment for the measurement and control of 
solution concentration. Standard models are 
available for use in all conductive solutions, 
ranging from distilled water to concentrated 
acid and alkalis, and in all temperature ranges, 


TYPE RC LABORATORY 
CONDUCTIVITY BRIDGE 


VERSATILE: Wide range of measurement from 
0.2-2,500,000 ohms and 0.4-5,000,000 micromhos. 
ACCURATE: Within plus or minus 1% of resistance. 


VARIABLE SENSITIVITY: Up to maximum of + 
14%. Adjustable for rapid balancing. 


EXTRA LONG SCALE: 84” effective length. 


CONDUCTIVITY 
CELLS 


BODY MATERIAL: 


To fill every temperature, pressure, 

or corrosion resistance requirement. 

Polystyrene, lucite, epoxy, nylon, polyethylene, 

bakelite, hard rubber, teflon, Kel-F, stainless 
steel, nickel, Monel or glass. 


ELECTRODE MATERIALS: Nickel, piatinum, 
graphite, gold or tin. 


PHYSICAL RANGE: Pressure up to 7900 psi. 
Temperature up to several hundred degrees F. 


CONDUCTIVITY RANGE: Complete line of cell 
constants for all applications from measure 


ment of ultra pure water to highly concer 
trated solutions of acids, alkalis 27d salts. 


WRITE . . . for latest Conductivity 
Equipment Catalog and Price List 


Industriag 
Instrum 
89 Commerce Road, Cedar Grove. Essex Camgmty. J 
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No longer is it necessary to make stopcocks do the 
work of needle valves. This new unitized valve 
replaces stopcocks in any laboratory apparatus. 
TEFLON tetrafluoroethylene resin rings enable 
the valve to be instantly interchanged with exist- 
ing glass parts. 


Developed by the Manostat Corporation, the 
TEFLON and GLASS NEEDLE VALVE is the 
answer to thousands of requests for a separate 
valve from chemists who have used our needle 
valve burets so successfully. This new instrument 
provides fine needle valve control of liquid flow, 
eliminating annoying stopcock contamination. It 
is one of the most significant developments in 


,~ laboratory flow control history. 
equip. Designed of glass and plastic, it eliminates com- 
rol of pletely the possibility of breakage: liquid comes in 
is are contact with only glass and Teflon. Other parts, 
itions, not in contact with liquid, are made of plastic 
trated -which is resistant to acid, alkalis, salts and nearly 
anges, all organic liquids. 
10427 —Teflon and Glass Needle Valve, large size, */1«” 
bore, without glass connections, Each. . 11.00 
Per Pkg. of 4. . . .39.60, Per Case of 24. a ee 211.20 
10427A—— Glass tube, Pyrex Brand Glass ...... 
® 10428 —-Teflon and Glass Needle Valve, small size, */2” 
bore, without glass connections, Each.......... 6.95 
Per Pkg. of 4.. ..26.02, Per Case of 24......... 133.44 
10428A—Glass connection tube, Pyrex Brand Glass ...... . 60 
* 3118C —Macro buret tip...... 70, Per Pkg. of 12....... 7.56 
3307C —Micro buret tip..... 70, Per Pkg. of 12......... 7.56 
ORY 
DGE 
t from 
romhos 
stance. 
n of + 
Ih. 
ERIAL: 
essure, ‘ 
EMIL, GREINER CG, 
hylene, 
jainless 
® 
atinum, 20-26 N. MOORE STREET e Dept. 422 e NEW YORK 13, NEW YORK 
00 psi. 
srees F. 
of cell 
easure- 
concen- 
salts. 
e List 


Volume 37, Number 3, March 1960 / A141 


: 
. 
pork for Du Pont | 


a 


VARIAN 
Potentiometer 
RECORDERS 
Used by the thousands 


because... 


1. THEY ARE TRULY 


PORTABLE 


The Varian G-11A weighs only 
15 pounds and can be carried 
anywhere in the laboratory, 
plant or field. And because it is 
a potentiometer recorder, it is 
highly sensitive and can be 
adapted to extremely varied 
recording requirements. 


Varian recorder prices from $365; 
full-scale balancing time 1 or 234 sec- 
onds; ranges from 0-9 millivolts to 
0-100 volts, wide choice of speeds, 
accessories and charts. Full specifi- 
cations and description available by 
writing the Instrument Division. 


VARIAN 


associates 
PALO ALTO 54, CALIFORNIA 
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T-2 input ($545) is designed for thermo- 
couple recording, and provides for refer- 
ence junction compensation and “‘continu- 
ous” standardization. The range resistors 
are produced as plug-in components, and 
are available for any thermocouple type 
and temperature range desired. 


Figure 45. The Varian Model G-22 two-chan- 
nel potentiometer recorder. 


Model G-22 shown in Figure 45, is an 
X,-X2 recorder, providing two independent 
measuring circuits writing on the same 
5-inch coordinate graph. The input chas- 
sis are independent, and of modular design. 
The A-21 input ($975) offers any span from 
10 to 100 mv, one-second pen speed, and 
mercury cell reference voltage. With 
A-22 inputs ($1075), the characteristics 
are the same, but with a zener diode 
voltage supply. 


Yellow Springs Instrument Co. 


A novel approach to a laboratory re- 
corder has been adopted by Yellow Springs 
Instrument Co., Yellow Springs, Ohio, in 
their Model 80 laboratory recorder ($295), 
shown in Figure 46. This instrument con- 


Figure 46. YS1 Model 80 Recorder consisting 
of high-gain amplifier pled with ch 
bar miliammeter. 


sists of a high-gain, feedback-stabilized 
amplifier coupled to a milliammeter that 
can serve as either an indicator or a record- 
ing device. The milliammeter is the 
chopper-bar type of recording D’Arsonval 
movement that has been described pre- 
viously, manufactured by Rust Instrument 


(Continued on page A144) 


VARIAN 
Potentiometer 
RECORDERS 
Used by the thousands 


because... 


2. PERFORMANCE AT 


LOW COST 


As little as $365 for a sensitive, 
rugged potentiometer recorder. 
Varian Recorders are accurate 

to 1% and rugged enough to do 

round-the-clock production- 
line checkout or round-the-cal- 
endar monitoring of long-term 

laboratory experiments. 


Full-scale balancing time 1 or 234 sec- 
onds; weight 15 pounds; ranges from 
0-9 millivolts to 0-100 volts; wide 
choice of speeds, accessories and 
charts. Full specifications and des- 
cription of models available by writ- 
ing the Instrument Division. 


VARIAN 


associates 
PALO ALTO 54, CALIFORNIA 
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Unretouched photographs taken during the incineration 
of S&S Ash-Free Analytical Filter Paper 


2. Ash at end stage of incineration. 


% Platinum crucible with 20 gr. 
ze / * $&S Ash-Free Analytical Filter Paper. 


3. Crucible after completed incineration. 


Ask for S&S “Ash-Free” Analytical Filter Papers 


For many years S&S Ash-Free Analytical Filter 
Papers have been known for their extremely low 
ash content. They have been the choice of 
chemists who must have the most precise work- 
ing tools. 


To our knowledge, there is no filter paper with 
lower ash content on the market. In fact, ash con- 
tent of S&S Quantitative Papers is considerably 
lower than all other papers we have tested — less 
than 0.007%. 


MAKE YOUR OWN TESTS 
with a 
Fi E S&S SAMPLER 


And, improved S&S methods of research coupled 
with rigid quality control methods, assure mainte- 
nance of S&S low ash standards lot after lot, for 
unsurpassed precision. 

Ask your laboratory supply house for S&S Analyti- 
cal Filter Papers—the finest, most precise filter 
paper you can specify. Yet S&S quality costs no 
more. If you would like to receive a free S&S 
Filter Paper Sampler, described on this page, just 
mail the coupon below. 


Carl Schleicher & Schuell Co. 
Dept. JC-63, Keene, New Hampshire 
Gentlemen: 

Please send me, free, an S&S Filter Paper Sampler. 
Name 


Mail the coupon for a free S&S Filter 
Paper Sampler made up of many grades. 
There is no obligation. 


Company. 
Address_ 
City. 
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versatile 
new 
laboratory 
recorder 
only 


Major Features 


@ Single channel, 10 calibrated ranges with 
continuously variable adjustment between 
ranges: 
© Calibrated volt and ampere ranges: 

10 mv. 1 ya. 

0.1 v. 10 wa. 

1 v. 0.1 ma. 

10 v. 1 ma. 

100 v. 10 ma. 
@ 4 times chart width zero suppression in 
either direction. 
@ Chart speed of 1 in/hr and 15 in/hr. 
Eight optional speeds by a simple gear 
change. 
© Pressure sensitive chart paper. No warm- 
up. Ready to record. 
@ Weighs only 11 pounds. Measures 912”x 


Write for 
complete 
specifications. 


YELLOW SPRINGS INSTRUMENT CO., INC. 


YELLOW SPRINGS, OHIO 
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Co., and called the Rustrak recorder. The 
deflecting pointer is clamped against pres- 
sure-sensitive paper once every two sec- 
onds, leaving a visible mark. 

The amplifier is based upon conversion 
of the de input into ac by a vibrating reed 
chopper, and has a power gain of 10,000. 
A portion of the output current is fed 
back in opposition to the input signal to 
cancel out about 95% of that signal. The 
milliammeter is in the feedback loop, and 
deflects in proportion to the magnitude of 
this feedback current. A  multi-range 
switch is provided, so that full-scale de- 
flection on the 2.3-in. chart can be made to 
correspond to voltage inputs ranging from 
10 millivolts to 100 volts, or currents 
from 1 microampere to 10 milliamperes. 
The input resistance on all ranges is 1 
megohm. 

The circuitry includes a mercury bat- 
tery and voltage divider to provide a buck- 
ing voltage that can be used to offset the 
instrument zero up- or down-scale. The 
current drain from this battery is 11 micro- 
amperes, which is sufficiently small that 
the life of the battery is equal to its shelf- 
life (about 2 years). 

This recorder is convenient, versatile, 
and inexpensive. It is almost as versatile 
as the Sargent or Fisher multi-range re- 
corders as a general laboratory tool, and is 
only a fraction of their cost. However, it 
must be appreciated that it is not a self- 
balancing, null-type instrument, and is not 
capable of the accuracy or speed of re- 
sponse to a varying signal that character- 
izes the servo-recorders. Absolute ac- 
curacy of the YSI Model 80 is +2% of 
full scale on all ranges; stability is +1% 
with normal variations in line voltage and 
ambient temperature. Since the imprint 
of deflection position is made only once 
every two seconds, fluctuations occurring 
in times of this order of magnitude are 
not reproduced on the chart, although they 
may be seen visually. The entire instru- 
ment weighs only 11 pounds. Chart 
speeds from 1 inch/hour to 30 inch/hour 
are available. 


Other Manufacturers 


A large number of manufacturers are 
active in the production of indicating, 
recording, and controlling instruments 
of the self-balancing type. The following 
firms offer models that are useful in general 
laboratory work, and that are competitive, 
on the basis of quality, versatility, and 
price, with one or more of those already 
discussed in detail. 


Conventional Recorders 


Bailey Meter Co., Cleveland 10, Ohio 

Bristol Co., Waterbury 20, Connecticut 

Fielden Instrument Div., Robertshaw- 
Fulton Controls Co., Philadelphia 33, 
Pennsylvania 

Fischer and Porter Co., Hatboro, Pennsyl- 
vania 

Foxboro Co., Foxboro, Massachusetts 

General Electric Co., Schenectady, New 
York 

Hays Corp., Michigan City, Indiana 


(Continued on page A146) 


How to detect an 
measure 


Choose one of these four combinations 
for a compact, all-purpose laborato:y: 


O...0or 
+ ©...0F 


PROPORTIONAL 
COUNTING 
SYSTEM 


(PC-3A) 
$1395.00 


Precision detection and counting of alpha and beta 
gamma activity in prepared samples. No window 
absorption. Full 2 pi geometry. Sample analyzed 
directly inside detecting chamber. High voltage and 
scaling systems operate with US-1 and WSC-1 shown 
below. Accessories optional. 


UNIVERSAL 
SHIELD 
(US-1) 
$395.00 
With beta-gamma 
G-M probe 
Detects gamma and beta-gamma activity in prepared 
flat samples. Also accepts gamma scintillation de 
tector, mylar window G-M flow detector, and strip 
chromatograph scanner. Operates with PC-3A. 


© 


WELL-TYPE 
SCINTILLATION 
COUNTER 


(WSC-1) 
$995.00 


Detects low-level gamma activity in test tube typ? 
samples. Also takes flat type samples. 4'|-transis 
torized amplifier. Counter-balanced lid. fackground 
lower than 140 cpm. Works with any sc2icr. Oper 
ates with PC-3A. 

ALL PRICES FOB, INDIANAPOL'S 
WRITE FOR CATALOG OR PHONE cOLLECT 


NMC 


INDIANAPOLIS 


Nuclear Measurements Corp. 


2460 N. Arlington Ave. Phone: Lib: 6-245 
INDIANAPOLIS 18, INDIANA 
International Office: 13 E. 40th Street, New‘ 16,4." 


poe 

i 

3 
4 

4 
| 

| 
| 

| 

— 

| 

f 

; 

Pa 

Py 


ations 
ory: 


ind beta 

window 
analyzed 
tage and 
-1 shown 


prepared 
ation de 
and strip 
3A. 


, 


tube type 
|-transis 
ackground 
er. Oper: 


OLLECT 


Corp. 
ty 6-2415 
\NA 
rk 16, N.Y 


DIAL the flame you want 
with the new 
FLAME SELECTRO 


This new, turret-type burner provides an almost-un- 
limited range of flames and temperatures, by the dialing 
Aa different tips with orifices ranging from 1.5 thru 


CONTINUOUS FLAME - NO TIPS TO CHANGE 


THE FLAME SELECTRO is a highly versatile burner specially designed 
to provide the glass blower with the most appropriate flame for all 
the requirements in the working of Pyrex, Vycor and Quartz. The 
Burner incorporates five tips of varying orifice sizes which are firmly 
screwed into the turret base in concentric fashion. A precision en- 
gineered venturi type mixer synchronized the correct flow of gas and 
oxygen, thus preventing the turbulence and back-flashes which are 
sometimes emitted by conventional burners. 

The Flame Selectro functions equally well with natural, manufac- 
tured or L. P. gases. It is equipped with an extra valve for ad- 
ditional volume for use where gas pressure is low (4 inch water ma- 
nometer) and operates to a high pressure of 10 inches. A specially 
designed injector permits oxygen pressure ranging from 5 to 15 
P.S.I. 

The unit is sturdily constructed from top-quality brass to assure dur- 
ability and trouble-free performance. Base is iron finished in baked 
enamel and is attached to the burner by means of a ball joint swivel 
for easy maneuverability. 


Cat. No. JC-33381 FLAME SELECTRO, complete 
with five tips and base . ... Each $79.50 


TIMES 

GREATER 

SPEED IN 

FINE WEIGHING! 


“DIAL-IN” the time-consuming part of fine weigh- 
ing. Make three times as many weighings per hour 
as e... with the 


dial-controlled TORSION balance 


Conventional labora- 

tory balances use a 

graduated beam and 

slide weight for “fine” 

weighing after the 

weight has been deter- 

mined within 

gram. Under the 

old procedure, 

the balance is 

arrested, slide- 

weight positioned 

balance’ re- 

leased, balance 

comes to rest, 

position of indi- 

cator noted, bal- 

ance arrested 

again, slide 

weight reposi- 

tioned and so on until the weight is determined within .01 gram. 
This time consuming “cut-and-dry" procedure is replaced with a con- 
venient graduated dial which can be turned without arresting the 
oil-damped balance. Thus the time-consuming part of the weighing 
(below one gram) can be “dialed-in" . .. and in one-third the time! 
The new dial mechanism retains its original accuracy after more 
than a million weighings. That's why Torsion Balance has uncon- 
ditionally guaranteed the accuracy of the entire dial mechanism. 


AVAILABLE IN TWO MODELS 


Cat. No. JC-18152 DIAL BALANCE, Torsion — Capacity 
of 120 grams, and sensibility reciprocal of 10 mgs. (10 mgs. 
move the rest point one division). Dial: 1 gm. X .01 gm. (10 
mg.) grad. Pans: Polished stainless steel 3'/, in. diameter. 
Arrest: Positive acting, non-corroding. Oil damped case: 
Metal case with corrosion resistant gray finish, constructed 
to exclude dust and chemicals. Hinged lid 23/,” high with 
glass in top and front. Dimensions: 11'/.”" XK 6” X 81/,". 
Cat. No. JC-18153 DIAL BALANCE, Torsion—Same as above but 
with 43/," X 31/,” X 1/16" deep polished stainless steel scoop on left 
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is the key to 
E-D filter-paper popularity! 


High quality isn’t enough at Eaton-Dikeman. 
Our papers are made to exceed specifications in 
high purity and performance. All are backed by a 
knowledge gained through 71 years of developing 
low-ash, lint-free papers especially suited to critical, 
scientific research. 

E-D Grade #615, for example, is a creped sheet, 
moderately fast filtering for general laboratory ap- 
plications. Good for filtering coarse and gelatinous 
precipitates, it also has numerous industrial uses. 

Grades #613 and #617 are also versatile sheets, 
widely used in leading laboratories; unexcelled in 
high quality and low cost. Write for FREE samples 
of these and other popular E-D Filter Papers NOW! 


my HE EATON-DIKEMAN COMPANY 


Filtertown 
MOUNT HOLLY SPRINGS, PENNSYLVANIA 
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Chemical Instrumentation 


Industrial Instruments Inc., Cedar Grove, 
New Jersey (an extensive line of eleci-o- 
lytic conductivity recorders, includ ng 
battery-operated, transistorized  instru- 
ments) 

Philips Electronics, Inc., Mount Vernon, 
New York 

E. H. Stoelting Co., Chicago 24, Illinois 
(lowest-priced instruments on the mar et; 
No. 22700, 10 to 100 mv, 2.5-see pen 
speed, 5-inch span, horizontal chart } ed, 
lightweight, 0.5% accuracy $325) 

Swartwout Co., Cleveland 12, Ohio 

Thermo Electric Co., Inc., Saddle Brook, 
New Jersey 

West Instrument Corp., Chicago 41, 
Illinois (offers a transistorized, 11-inch 
chart, 0.2% accuracy recorder, $745) 

Westinghouse Electric Co., Pittsburgh, 
Pennsylvania 

Weston Instruments, Division of Day- 
strom, Inc., Newark 12, New Jersey 

Westronics, Inc., Fort Worth, Texas (has 
an intermediate size recorder, 0.5%; 
accuracy, 1-sec pen speed, $490) 

Wheelco Instruments Division, Barber- 
Colman Co., Rockford, Illinois 


X-Y Recorders 


Electronic Associates, Inc., Long Branch, 
New Jersey 

Houston Instrument Corp., Houston 3, 
Texas (Model HR-92, 10 mv/inch, 
8'/, x 11-inch flat bed chart, $595) 

Instron Engineering Corp., Canton, Mass- 
achusetts (automatic extensometer re- 
corder ) 

Librascope, Inc., Glendale, California 

Mandrel Industrial Instruments, Houston 
19, Texas 

F. L. Moseley Co., Pasadena, California 


Computing Recorders 


Datex Corporation, Monrovia, California 
(digital recorder) 

Dise Instrument Co., Santa Ana, Cali- 
fornia (integrating kits for commercial 
recorders ) 

Fischer and Porter Co., Hatboro, Pennsy!- 
vania (analog-to-digital recorders) 

Geotechnical Corp., Garland, Texas (chart 
reader, giving pulse width output propor- 
tional to trace position) 

Hewlett-Packard Co., Palo Alto, Cali- 
fornia (digital recorder) 

Phoenix Precision Instrument Co., Phila- 
delphia 40, Pennsylvania (plots ratio of 
two variables) 

Research Appliance Co., Allison Park, 
Pennsylvania (digital recorder) 

Broome.i, G. L. and Emericu, L. E, 
“Recent Developments in Measuring 
Systems for Recorders and Their Appli- 
cations,’ Trans. Instruments and 
Measurements Conf., Stockholm. 1952. 
Available as a reprint from Lec:!s and 
Northrup Co., 4901 Stenton Avenue, 
Philadelphia 41, Pennsylvania. 

Gipson, V. D., anv Terry, R. A., “Chat- 
acteristics of the Brown Elecironik 
Continuous Balance System,” 
No. B15-12, 1950, Minneapolis-!{oney- 
well Regulator Co. 


Next: Colorimeters and Photome!.'s. 
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New Apparatus and Equipment 


» Write to Schuco Scientific, a division 
of Schueler & Co., 75 Cliff St., New York 
38, N. Y., for complete information on 
“Volutech Laboratory Sprays.’”’ The line 
includes a complete range of reagents for 
spot development on chromatographic 
paper: ninhydrin in acetone and butanol; 
Isatin; Bromeresol Green; Ferric Chlo- 
ride; p-Anisidine Hydrochloride and Ani- 
line Hydrogen Phthalate. Comes packed 
in free carrying and storage rack. 


Thermo Electric Manufacturing Co., 
P. 0. Box 697, Dubuque, Iowa, announces 
six new functional accessory groups that 
let one model electric furnace perform 
several distinct operations. The new 
accessories make Type 2100 Thermolyne 
furnace even more adaptable and versatile 
than before as a salt bath, oil bath, melt- 
ing, vertical muffle, or crucible furnace. 


> Industrial Instruments, Inc., 89 Com- 
merce Rd., Cedar Grove, Essex County, 
New Jersey, announces a new instrument 
for measuring small traces of atmospheric 
contaminates such as hydrogen sulfide, 
sulfur dioxide, carbon dioxide, chlorine, 
chlorinated hydrocarbons, ammonia, and 
others. 


> Development of a new multiple-cell 
paper electrophoresis apparatus with 
special organic buffers which yields com- 
plete separations in 1 hour has been an- 
nounced by Microchemical Specialties Co., 
1825 Eastshore Highway, Berkeley 10, 
California. Misco’s apparatus with or- 
ganic buffers and special reference dyes 
precisely identifies fractions—usually 
within an hour—of microgram to milli- 
gram quantities of acids, bases, carbohy- 
drates, amino acids, proteins, plant 
hormones. alkaloids, drugs, and many 
other compounds. Known samples can 
be separated just as rapidly for quantita- 
tive analysis. 


> Buck Engineering Co., Marcy St., 
Freehold, New Jersey, offers a complete 
line of U.1.. approved permanent electrical 
power su) ply units for industrial and lab- 
oratory a} plications. 


Standard ranges of bi-metallic dial 
thermometers as well as other indicating 
and record: ng instruments for temperature, 
humidity, and pressure are available from 


EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 
Chemical Education and the date of the particular issue. 
booklets and similar literature are gratis unless otherwise specified. 


Pamphlets, 


Weksler Instruments Corp., 195 E. 
Merrick Rd., Freeport, Long Island, New 
York. 


New Literature 


@A new publication from Distillation 


Products Industries, classifies Eastman 
Organic Chemicals by functional groups. 
This functional listing is intended for use 
as a companion piece to the regularly pub- 
lished catalog which carries all the East- 
man Organic Chemicals in alphabetical or- 
der. The new publication is intended to 
be of special value to the chemist who may 
be interested not in any one specific com- 
pound, but in a series of compounds, or in 
any available intermediate to an unlisted 
chemical, or in one containing a specific 
functional group with the balance of the 
molecule less important. The 52-page 
booklet is available free upon request for 
Eastman Organic Chemicals—Classified by 
Functional Groups from Distillation Prod- 
ucts Industries, Eastman Organic Chemi- 
cals Dept., Rochester 3, New York. 


@ A new catalogue has just been com- 
pleted on products made of Vitreosil, 
trade name for pure fused quartz and silica, 


(Continued on page A149) 
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IS CENTRIFUGING 
A BOTTLENECK? 


manu 


The Adams Analytical Centrifuge, 
with its “2 to 4 Student” capacity, 
eliminates student “waiting time,” 
solves your space problem 
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~ SAVES VALUABLE TIME...With 1 machine for every 2 to 4 stu- model 
dents, there is littlé lost ‘‘waiting time.” 
Relatively high fixed speed (3400 RPM) and angle-head efficiency @ Nev 
reduce time required for individual procedures. 
manuf 
Fast stopping, with light pressure of hand. applies 


SAVES VALUABLE SPACE... Compact (10% in diameter) machine | 


requires minimum of table space. Copies 
Light and portable—weighs only 11% lbs. Rotam 


This six-place centrifuge (for 5 ml. or smaller tubes) is ideally @An 
suited for teaching elementary and analytical chemistry, including : and hi 
qualitative analysis. In the industrial laboratory, its speed and vari- been 
able capacities recommend its use for micro & semi-micro work. = 

Writin, 

Economically priced, strongly constructed with a chemical- inal 
resistant finish, the Adams Analytical Centrifuge is maintenance- 
free...oilite bearings need no lubrication for 2 years. Brushless, @An 
sparkless motor eliminates fire hazard. 110-115 volt, 60 cycle, — 
AC motor (transformer for 220 volt available). wall 


Complete with angle-head, six shields and cushions, and six Ch YA dam. S Eleetre 


5 mi. ungraduated taper bottom glass tubes... $69.00 Ave,,} 
NEW YORK 10 


ATTRACTIVE QUANTITY DISCOUNTS... Order from your supplier, ; Hov 
or write Clay-Adams, Inc., 141 East 25 St., New York 10, N.Y. al 
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manu!actured by the Thermal American 
Fused Quartz Co., 18-20B N. Salem St., 
Dover, New Jersey. 


@A new 46-page illustrated catalogue 
lists the Carbon-14 Labeled Compounds 
manuiactured by Research Specialties 
Co. 200 S. Garrand Blvd., Richmond, 
California. It gives prices, discounts, 
ordering and licensing information, purity 
methods, and other pertinent data. 


@ Packed with hundreds of essential 
items of production, laboratory, and qual- 
ity-control equipment; engineering and 
technical instruments; optical apparatus 
and parts; mathematical and scientific 
books and training aids; a new 128-page 
catalogue has just been issued by Edmund 
Scientific Co., Barrington, New Jersey. 


@ A12-page bulletin for the new LKB 4800 
Ultrotome Ultra-Thin Sectioning Micro- 
tome is now available from the distributor 
LKB Instruments Inc., 5451 Randolph 
Rd., Rockville, Maryland. Explanation 
is made of the possibility of producing 
ultrathin sections, single and serial, as 
well as thick optical survey sections in 
sequence. 


@A versatile, portable, laboratory-type 
linear temperature programmer designed 
for linearly increasing the temperature of 
heating equipment or for maintaining it 
at constant temperature is announced by 
F & M Scientific Corp., 1202 Arnold Ave., 
New Castle, Delaware. 


@ Lourdes Instrument Corp., 53rd St. and 
Ist Ave., Brooklyn 3, New York, a division 
of Labline, Inc., has published a new cata- 
logue No. 159 announcing 13 improved 
models of its superspeed centrifuges. 


@ New Bulletin #150, now ready for dis- 
tribution, gives details of materials used in 
manufacturing rotameters for corrosive 
applications. Various types of meter 
designs which have been proved in the field 
are illustrated and described in detail. 
Copies are available from the Brooks 
Rotameter Co., Hatfield, Pennsylvania. 


@ A new bulletin on the storage, transfer 
and handling of liquid sulfur dioxide has 
been issued by Ansul Chemical Co. 
{ opies of the bulletin can be obtained by 
writing to Chemical Products Dept., 
Ansul Chemical Co., Marinette, Wisconsin. 


@A new 11/2 by 22 inch wall chart, 
showing ten basic X-ray techniques used 
today for industrial quality control and 
scientifie r-search, is available from Philips 
Electronic Instruments, 750 S. Fulton 
Ave., Mount Vernon, New York. 


@ How mich “whoosh” in a rocket-fuel? 
Performance data for 12 possible rocket 
Propellant combinations—each involving 
the use of concentrated hydrogen per- 
oxide—are set forth in a handy chart just 


(Continued on page A152) 


Welch TRIPLE-BEAM BALANCE 
With Stainless Steel Beam and Pan 
e Hard, Cobalite Knife Edges e Grooved Agate Bearings 
Capacity 111 grams 


(201 grams using 
auxiliary weight) 


SENSITIVE TO 
0.01 g. or less 


Rapid Weighing 

High Stability 

Good Sensitivity 

¢ Corrosion-Resistant 

Long Service 

Low Cost 

Wide Range 4030 

Three Scales Easily 4030. _TRIPLE-BEAM BALANCE, High Form. Each $27.50 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880————— 
1515 Sedgwick Street, D-1, Chicago 10, Illinois U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


Hexible plastic Tubing 


dimensional stability 
water-clear transparency 
SS high chemical resistance 
withstands autoclaving 


absolute safety 
complete neutrality 
lasting flexibility 

heat resistance 

40 different sizes (1%” ID to 2” ID) 


PRopuct 


Our informative Catalog 
NALGE Co. Ine. 
of NALGON be sent ROCHESTER 2 NEW YORE 


fn) on request ... Write Dept.46 : 
WORLD'S LARGEST PRODUCER OF PLASTIC LAB- WARE 
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Eafe, low cost radioactive reagent 
ind sample preparation set for student use 


ow instructors in high schools and colleges having radioactivity meas- 
bring instruments can increase the usefulness of their equipment and 
herforin a wider range of dramatic classroom experiments. With the new 
uclear-Chicago Model RNS-100 Radionuclide Set and a simple counting 
ystem, science students can be introduced to modern uses of radioactiv- 
yas a natural part of standard science courses. The RNS-100 includes 
ight different radioactive reagents to provide a variety of radiation types 
nd energies, a microliter pipette and pipette syringe for handling the 
adioactive solutions, 100 stainless steel sample planchets, and a detailed 


mstruction manual. The radionuclides, supplied in volumes of 5 milli- 


iters each, have the following characteristics: 


NORMALITY MAX, TOTAL BETA PRINCIPAL 
CHEMICAL CARRIER OF CARRIER ACTIVITY END POINT GAMMA 
DIONUCLIDE FORM SOLUTION SOLUTION HALF-LIFE (MICROCURIES) ENERGIES(MEV) — ENERGIES (MEV) 
ETHYL 
Parbon-14 FRUCTOSE ALCOHOL (95%) ...... 5,600 YEARS 50 ee 
odium-22 NACL HCL 0.1 2.565 YEARS 10 0.542 0.511, 1.28 
Phosphorus-32 H3PO. HCL 0.1 14.3 DAYS* 10 
ulfur-35 0.1 87.1 DAYS* 50 
FECLs HCL 0.1 45.1 DAYS* 1 0.260, 0.460,1.56 1.3, 1.1 
obalt-6O CoCLz HCL 0.1 5.26 YEARS 0.310 1.17, 1.33 
inc-65 ZNCL2 HCL 0.1 240 DAYS 10 0.325 1.11 
pdine-131 KL | eee 8.08 DAYS* 10 0.255, 0.600 0.080, 0.364, 0.638 


ach of these small AEC license-exempt reagents contains enough activity 
br many analyses. The 50 microcurie carbon-14 solution, for example, 
mits 110,000,000 disintegrations per minute. Since a sample having an 
sctivity of more than 1,000,000 dpm is rarely needed for a given exper- 
ment, over 100 experiments can be performed with this reagent alone. 
he RNS-100 instruction manual describes sample preparation, each 
spotope and the nuclear reaction used to produce it, the handling of 
radioactive solutions and solids, and typical 


H counting instruments. The Set is priced 


nuclear-chicago 


e -SCRPORATION 
343 E, HOWARD AVE., DES PLAINES, ILLINOIS 


at only $34.50 f.o.b. Chicago and is avail- 


able for immediate shipment. 


(LEFT) THE RADIONUCLIDE SET FORMS AN INTEGRAL PART OF THE NEW NUCLEAR-CHICAGO 
MODEL 4000 NUCLEAR TRAINING SYSTEM. LITERATURE IS AVAILABLE ON REQUEST. 


(BELOW) THE RADIONUCLIDE SET MAY BE USED TO INCREASE THE VERSATILITY OF THE MODEL 
1613A CLASSMASTER DEMONSTRATOR. ASK US FOR THE CLASSMASTER BROCHURE. 


9K THE SHORT-LIVED 1S0- 
TOPES, P-32, S-35, FE-55/59, 
AND 1-131 ARE NOT SHIPPED 
WITH THE SET BECAUSE DECAY 
IS SO RAPID. INSTEAD. 
CARDS ARE PROVIDED FOR 
ORDERING EACH OF THESE 
NUCLIDES WHEN DESIRED. 
THE NUCLIDES ARE SHIPPED 
POSTAGE PREPAID AT NO 
ADDITIONAL COST. 
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Matheson 

Corrosion 
» Resistant . 
Pressure 

Regulators 


Series 15 for Hydrogen Chloride, Boron Trifluoride, 
Chlorine, and other corrosive gases or gas mixtures. 


Series 15 regulators use the most chemically resistant materials for greatly 
increased life and performance. A special nickel coating is used on all 

body surfaces. The seat is of long wearing, inert Kel-F; all gaskets 

are of Teflon. The flow control outlet valve is Monel. A monel check valve 

to prevent suck-back is available for direct attachment. See the Matheson 
Compressed Gas Catalog for information on other Matheson regulators 

and valves designed for Sulfur Dioxide, Hydrogen Sulfide, Ammonia 

and the other 82 Matheson Gases. Write for your free copy. 


The Matheson Company, Inc. 


Compressed Gases and Regulators 
East Rutherford, N. J.; Joliet, Ill.; Newark, Calif. 


HEAVY DUTY STONE HOODS 


durable fume hoods of all type 
for continuous service 


ALBERENE stone 


—for 75 years the only permanently satisfactory material 
for chemical laboratory table tops, shelving, sinks, splash 
backs, drain boards and fume hoods. Prompt delivery. 


For FREE literature and technical assistance address: ALBERENE STONE 
(a DIVISION OF THE GEORGIA MARBLE company) 386 FOURTH AVE., NEW YORK 6, N.Y. DEPT. J 
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published by Becco Chemical Divisior , 
Station B, Buffalo, New York. 


@ Bulletin P describing in detail the four 
Sargent Polarographs has just been r- 
leased by the designer and manufacture, 
E. H. Sargent & Co., 4647 W. Foster Ave., 
Chicago 30, Illinois. This 12-page Polar - 
graphic booklet colorfully illustrates the:e 
instruments and their accessories and di.- 
cusses their operations and applications. 


@ The winter issue of Aerograph Resear:h 
Notes, an 8-page technical publication 
dealing with gas chromatography applic:i- 
tions and apparatus, is now available from 
the Wilkens Instrument Co., P. O. Box 313, 
Walnut Creek, California. 


@ A new brochure describing the applica- 
tions, physical properties and production 
processes of molybdenum is being made 
available by the Chemical and Metallurgi- 
cal Division of Sylvania Electric Products, 
Inc., Towanda, Pennsylvania. 


@ An illustrated 24-page booklet on the 
history, physical and chemical properties 
and uses of natural eryolite is available 
from Industrial Chemicals Division, 
Pennsalt Chemicals Corp., 3 Penn Center, 
Philadelphia 2, Pennsylvania. An ideal 
reference piece for industrial firms, re- 
search libraries, educational institutions, 
the booklet entitled Cryolite—Properties 
and Industrial Applications, is a well- 
indexed publication resulting from Penn- 
salt’s experience of almost a century in 
importing, processing, and marketing of 
natural cryolite. 


@ Kewaunee Scientific Equipment, Adrian, 
Michigan, has been formed to meet the 
steadily increasing requirements of in- 
dustry, institutions, and Government 
agencies for highly specialized equipment 
required for research and production. A 
descriptive folder is available on request. 


@ The 1960 Revision of the NSF. 
brochure on Grants for Scientific Research 
is now available from the Foundation, 
Washington 25, D. C. It contains in- 
structions for submission of proposals 
and information on administration of 
Foundation grants. Its terms become a 
part of all Foundation research grants. 

This revision contains new explanatory 
material on Foundation grant policies 
and some revisions to earlier instruc- 
tions. Attention is invited to the revised 
indirect cost allowance policy, on page 8, 
which is established pending announce- 
ment of the Foundation’s eventual policy 
on this subject. 


New Chemicals 


Six new radiochemical compounds «re 
now available from Tracerlab’s Rac o- 
chemical Department. All compouds 
are organic in nature, are labeled with 


(Continued on page A154) 
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pYREX 


Ma 


Consider 
this 
student 
flask 


PYREX’ iaboratory ware... tic 


MEASURE 


If a flask is to last in the hands of a student, 
it has to be built to take abuse. 

It needs heavy reinforcement where the 
stopper seat joins the neck. It needs a bead 
around the top to take some bounce with- 
out breaking. The stopper and the neck 
have to be ground smooth so there’s no 
breakage from sticking. The markings 
have to be durable. 

We do all this in the Pyrex brand No. 
5641 flask. It is built to every Class A 
spec except capacity tolerance. From what 
you've told us, you’d rather keep the price 
down than pay for Class A accuracy the 
student doesn’t need. 

Speaking of price, there is a plain version 
of this flask, without stopper, that sells for 


about one-third less. It is No. 5581. 

The concern with strength, the ability to 
make points of stress strong, the attention 
to detail, these are all typical of the Pyrex 
labware line. 

Whenever you put together an order, 
check’ our prices and quantity discounts, 
which run as high as 23.5%. Check Sup- 
plement No. 4-10 to the Pyrex labware 
catalog for the newest ware in the line. 
If you lack a copy, write to 76 Crystal 
Street, Corning, N. Y. 


P74 CORNING GLASS WORKS 


CORNING MEANS RESEARCH IN GLASS 


tested tool of modern research 
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B anc 
PILOT PLANT 


PUMP 


ECO MINILAB 


e Linear flow ideal for 
constant flow metering 


0 to 2 g.p.m. 


Hastelloy C and Teflon 
construction 


Self-Lubricated 
Non-contaminating 


Can be steam or 
chemically sterilized 


Ask for Literature 


C 0 ENGINEERING 
COMPANY 
12 New York Ave., Newark, N. J. 
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Carbon-14 and are available from stock. 
The new compounds are: Acetone 1, 3-C'*; 
Bromoacetic acid 1 and 2-C'*; Malonic 
acid 1, 3-C'; Propylene 1-C'; and 
Tristearin Carboxyl-C™. 

Tracerlab also offers calibrated radiation 
reference sources specifically designed for 
use as gamma spectrometry standards. A 
selection of eight radioisotopes are avaii- 
able, prepared either for use with standard 
or well-type detectors. These sources may 
be purchased separately but are most 
commonly sold in sets of five, each set 
packaged in a walnut storage case. 
Write Tracerlab, 1601 Trapelo Rd., Walt- 
ham 54, Massachusetts, for further in- 
formation. 


Miscellany 


* Specialized motion pictures about new 
products, advanced industrial processes 
and cost-saving techniques are listed in a 
new revised edition of the “‘Business & 
Professional Film Catalogue’? just pub- 
lished by Modern Talking Picture Service, 
3 E. 54th St., New York 22, N. Y. The 
films are available on free loan to technical 
groups, universities, business and _ pro- 
fessional audiences, and other groups with 
specialized interests. 


% SNAP-3, the pint-sized atomic gen- 
erator unveiled in January, 1959, at the 
White House by the U. S. Atomic Energy 
Commission, is still producing electricity 
after a full year of continuous operation. 
SNAP stands for “System of Nuclear 
Auxiliary Power.” In SNAP-3, heat 
produced by the radioactive decay of one- 
fortieth of an ounce of a material called 
Polonium-210 is converted directly into 
electrical energy by a series of thermo- 
couples. Since it contains no moving 
parts, it needs no maintenance during 
operation. 


* The low-temperature behavior of 
several structural adhesives, now available 
for bonding metal sheets together, was 
recently investigated at the National 
Bureau of Standards Boulder (Colorado) 
Laboratories. One was a filled epoxide, 2 
were epoxy-phenolic, 3 were rubber- 
phenolic, and 4 were vinyl-phenolic com- 
pounds. In a series of tensile tests, the 
epoxy-phenolics were found to give the 
best performance at temperatures ranging 
down to —424°F. These results should 
be of particular significance to the de- 
signer and producers of the space vehicles 
of the future. 


*% The American Petroleum Institute 
announced some crystal ball gazing into 
the future, in its industry wide observance 
of the first century of petroleum produc- 
tion. These predictions note a zooming 
demand for oil and oil products despite 
competition from ‘‘space age’’ fuels. 
Among the interesting new uses for 
petroleum are the following: synthetic 
food, asphalt to hold moisture in farm 


(Continued on page A156) 


Vitreosil 


PURE 
FUSED 
= QUARTZ 


NO FINER LABORATORY WARE 


e For excellent thermal shock resistance, and 
inertness 

e For guarding the real purity of your com- 
pounds in crucibles, retorts, muffles, dishes, 
tanks, pots, trays 

e For outstanding electrical properties, 
strength, impermeability in ball & socket 
joints, standard taper joints, graded seals 


A wide variety of laboratory ware is available in 
all types and sizes. Also we fabricate to your 
specifications. See our ad in Chemical Engincer- 
ing Catalog. 


Write for complete, illustrated catalog. 


‘THERMAL AMERICAN 
18-20 Salem St., Dover, N. JS 
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A NEW SERVICE TO SCIENCE 3 


ORDER ALL YOUR LAB GLASSWARE 


FROM FISCHER & PORTER 
FOR COMBINED DISCOUNT SAVINGS 


Mix and match! Order anything in the complete Kimble line . . . mix lime glass and Kimax® rod and tubing—mix 
lime glass and Kimax labware. Specify Kimble’s new no leak—no freeze—no grease Kimax Teflon® plug stopcock* 
wherever needed. Then, compute prices and discounts for the order and send it in to Fischer & Porter. You'll get 
immediate delivery from the most conveniently situated of F&P’s five warehouses . . . Hatboro, Atlanta, Houston, 
Chicago, Los Angeles. A complete catalog of all the labware available from F&P is ready now. Write for your copy. 
Fischer & Porter Company, 4330County Line Road, Hatboro, Pa. | —) 


@ Manufactured by Kimble Glass Co. under licenses granted by Fischer & Porter 
@ Reg. T. M. Kimble Glass Co. oReg. T.M. E. 1. Du Pont 
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me Out of the 
2,4-Dimethyltetrahydrothiophene-1,1-dioxide 
(2,4-Dimethylsulfolane) ... A partition liquid in 
gas chromotography 


from oil without combustion, a system for 
keeping northern waterways ice-free in 
winter, and a big boost in petrochemi: a! 
fertilizers and insecticides. 


fields, oil burners to melt snow, electrici' y | 


ECIFICATI 
_— — * The Ninth Annual Meeting of tie 


Pennsylvania Association of College Che: n- 
istry Teachers (PACCT) is scheduled tor 
April the 1st and 2nd. It will be held at 
Gettysburg College, Gettysburg,- 
vania. At the dinner meeting on the 
1st, Dr. Clark Bricker of Princeton Univ: r- 
sity will address the group on ‘‘Chemival 
Research in the Small College.’ On the 
following morning papers dealing with 
some phase of chemistry will be presented. 


Appearance and Form: Colorless to light yellow liquid 
Assay: 97% Min. 
Boiling Point: 280° to 281° C. (with some decomposition) 


Solubility: Completely miscible with lower aromatic hydrocar- 
bons; partially miscible with paraffins, naphthenes and olefins. 
Limited miscibility with water. 


% The National Science Foundation «n- 
nounces that proposals for support of ren- 
ovation and/or construction of graduate 
level (doctoral) research laboratories re- 
ceived after the March 1, 1960, closing 
date will be reviewed following the next 
closing date which is expected to be 
September 1, 1960. 

This program will continue to require 


MC&B item number 6130, 2,4-Dimethyltetrahydrothiophene-1,1-dioxide is 
a useful solvent that combines chemical inertness, solubility and low cor- 
rosivity. It is effective as a solvent in liquid-liquid and liquid-vapor extrac- 
tion processes in the separation of mixtures where components differ in 
saturation and polarity. Available from MC&B and MC&B Distributors. 


Write for MC&B Product Information Bulletin No. 4. 


Matheson Coleman & 


Division of The Matheson Company, Inc. 


Bell 


Norwood (Cincinnati), Ohio; East Rutherford, New Jersey 


7A biography of one of the 


immortals in science..... 


EDWARD WILLIAMS MORLEY 


His Influence on Science in America 
by Howard R. Williams 


“This is the biography of one of the immortals in science, Edward 
Williams Morley, professor of chemistry and natural history from 
1869 to 1906 at Western Reserve College and University.” 


“This biography tells not only of scientific achievements but also 
portrays the character and human qualities of a truly great man. 
The reader seems to be transplanted to a very different period from 
today, the nineteenth century. The author writes his story with a 
feeling of affection and admiration for his subject and in turn this 
feeling is passed on to the reader. From this biography, the reader 


will know not only Morley the scientist but also Morley the man.” 


“This book is recommended to the many who enjoy biography, to 
chemists and other scientists. Students in high school and college, 
when the going is sometimes hard, will be inspired in their own work 
by the examples of Morley’s victories over discouragements and by 
his devotion to scientific pursuits. With its good format, typography 
and binding, the book might weil be a most acceptable gift. It 
should find a place in all public and school and university libraries as 
well as on the shelves of most chemists.” 


NORBERT A. LANGE, Marion Cleaveland Lange 
Journal of Chemical Education, March, 1958 


293 pages $6-5° 
CHEMICAL EDUCATION PUBLISHING CO. 


Easton, Pennsylvania 
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at least 50 per cent participation by the 
institution with funds derived from non- 
Federal sources. Proposals may be sub- 
mitted for modernization or construction 
of research laboratories, including labora- 
tory furnishings but not including appara- 
tus or equipment, in any field of the natural 
sciences. For the present, the Program 
is restricted to those departments which 
have an on-going program leading to the 
Ph.D. degree. Support of facilities to be 
used primarily for instructional purposes 
will not be considered. It is suggested 
that, depending on the discipline involved, 
preliminary inquiry be made to either the 
Division of Biological and Medical Sciences 
or the Division of Mathematical, Physical, 
and Engineering Sciences, National Science 
Foundation, Washington 25, D. C.  In- 
formation concerning the Program and 
instructions for preparation of proposals 
may be obtained upon request. 


* How to type the Chemical Benzene 
Ring in a matter of seconds with Reming- 
ton Rand Interchangeable Type Heads is 
the subject of a new folder just published 
by Remington Rand Division of Sperry 
Rand Corp., 315 Park Ave., S., New York 
10, N. Y. 


% The Fund for the Advancement of 
Education announces the report of the 
Committee of Utilization of College 
Teaching Resources with these  on- 
clusions: Given adequate prepara‘i 
college students are capable of doing » 
independent study, with no dro) i 
quality. The quality of the teache: 
more effect on learning than such ma' 

of class size. Therefore, the best tea: hers 
should be made available to more stud: nts. 
The traditional patterns of rigid quar’ «ror 
semester credit-hour units “hamper the 
student in making the most effective | <¢ 0! 
his time and that of his instructor for 
his learning.” 
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SCHOOLS 


IDEAL FOR TEACHING... 


ARE SWITCHING TO 


... because they are 


The principle on which Mettler balances 
operate illustrates the firm rule that com- 
parative measurements should be made under 
identical conditions— in case of weighing, 
object and weight should be compared on one 


and the same beam arm. 


TYPE H-15 analytical balance 


are simple to operate, fast and reliable. The 
results are easily read. Weights are built into 
the instrument, therefore cannot be lost or 


mixed-up. 


ECONOMICAL... 


The student will learn on the kind of balance 


used by industry and research. 
PRACTICAL FOR WORK... 


Mettler balances have excellent precision, yet 


One unit will serve the purpose of three or 
more of the conventional balances, thereby 


saving space and money. 


TYPE CAPACITY 


OPTICAL RANGE 


PRECISION 


PRICE 


80g 


100 mg 


+0.01 mg $895.00 


160 g 


100 mg 


+0.03 mg 770.00 


160 g 


lg 


*0.1 mg 650.00 


160g 


lg 


+0.3 mg 585.00 


H-23 160 g 


10g 


585.00 


+1 mg 


PRECISION is given as the standard deviation of repeated weighings of one and the same quantity. 


Write to us today for full details on Mettler balances. Ask for a demonstration of 
a balance by one of our sales representatives. 


METTLER INSTRUMENT CORPORATION 


HIGHTSTOWN, NEW JERSEY 
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Introduction to Organic Chemistry 


Francis E. Condon and Herbert Meislich 
both of City College of New York 


Designed primarily for students majoring in chemistry 
or other sciences, this unusually readable text empha- 
sizes principles which it introduces gradually and de- 
scribes with meaningful detail. The first part of the 
book stresses the essential chemistry of functional 
groups and basic theories. The latter part discusses 
types of reactions: nucleophilic displacements, base- 
catalyzed condensations, additions, elimination, aro- 
matic substitution, and rearrangements. The experi- 
mental evidence for mechanisms is ee in a 
mature, critical manner. 


The book is copiously illustrated with applications 
drawn from the fields of medicine, agriculture and 
industry, and it contains numerous examples of reac- 
tions drawn from such specialized fields as steroids, ter- 
penes, proteins, petroleum, plastics, and dyes. 


April 1960, 700 pp., $8.50 (probable) 


Henry Holt and Co., Inc., N. Y. 


Outstanding 
Recent 
Publications 


Mechanism and Structure 
in Organic Chemistry 


Edwin S. Gould, 

Brooklyn Polytechnic Institute 
Brings the rapidly expanding field of 
organic chemistry up through the last 
decade, with special emphasis on recent 
developments. Discussions center on 
mechanisms of organic reactions, methods 
used to determine them, and relations 
between structure and reactivity. 

1959, 790 pp., $12.50 


General Chemistry, 3rd Edition 
Pierce W. Selwood, 
Northwestern Universit 
Truly a “‘general chemistry” —one which 
outlines the entire field and at the same 
time stresses thorough presentation of 
fundamental concepts. The book is en- 
hanced by the inclusion of attractive and 
clear two-toned illustrations. 
1959, 672 pp., $6.95 
Experiments in General Chemistry, 
3rd Edition 
1959, 88 pp., $2.75 (Instructor’s notes 35¢) 


for first year college chemistry 


BY WILLIAM H. NEBERGALL AND FREDERIC C. SCHMIDT, INDIANA UNIVERSITY 


GENERAL CHEMISTRY 


713 PAGES 


$7.25 


A recent entry in the field of general chemistry. The strength of the 

book lies in the integrated and well-balanced distribution of theoretical 
and descriptive chemistry. A chapter providing a general consideration of 
the metals precedes the more extensive presentation of the chemistry of the 
individual metals as they are arranged according to the periodic table. 


COLLEGE CHEMISTRY 796Paces $7.50 


A highly efficient combination course in basic 
chemistry and qualitative analysis. In this 
volume, the authors take up the metals in 

the order of their analysis groups, correlating the 
chemistry of the metals with the qualitative 


determination of their ions. 


D. C. HEATH AND 


COMPANY 


COLLEGE TEXTS 
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For men who want the challenge of big production 


Perhaps some of your students want immediate and direct 
responsibilities. If so, they will enjoy a career in produc- 
tion. Maintaining production in a huge chemical plant 
means daily challenge and diversity of assignment. It’s the 
ideal spot for men who like to work with people and 
machines and want the opportunity for immediate prac- 
tical application of technical theory. And production is 
one of the best training grounds for developing mana- 
gerial or executive talent. 

If this sounds like the kind of work your students would 


On-the-job training at Allied’s Delaware Works, which pro- 
duces sulfuric acid, phosphates and other heavy chemicals. 


A| DOOR IS OPEN AT ALLIED CHEMICAL 


enjoy, why not point out to them the possibility of a pro- 
duction career with Allied Chemical? We make over 
3,000 different products at more than 100 plants through- 
out the country . . . products that spell opportunity to 
chemists, chemistry majors and engineers. 

Write today for a newly revised copy of “Your Future 
in Allied Chemical.” You'll find it really helpful in an- 
swering student inquiries. Just write us at: 


Allied Chemical, Dept. 36-RE1, 
61 Broadway, New York 6, N.Y. 


BASIC TO 
AMERICA’S 
PROGRESS 


DIVISIONS: BARRETT - GENERAL CHEMICAL NATIONAL ANILINE + NITROGENS 
PLAST|CS AND COAL CHEMICALS + SEMET-SOLVAY - SOLVAY PROCESS « INTERNATIONAL 


| e 
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CLINAC “MICRO” PIPETTERS 


BULB-FREE VALVE-FREE 


Portable 


INDICATING PYROMETER 
and MILLIVOLTMETER 


CHOICE OF FOUR SCALE RANGES: 
F.— 260°C.-18 MV. 
800° F.— 430°C.—17 MV. 
1600" F.— 865°C.—36 MV. 
2250° F.+1225°C.—S0 MV. 


8 FEET OF THERMOCOUPLE AND 


EXTENSION WIRE. 


FAHRENHEIT THERMOMETER FOR 
COLD JUNCTION SETTING. 


MIRRORED SCALE TQ ELIMINATE 
ERRORS DUE TO PARALLAX. © - 


'URDY CARRYING CASE... 
COVER. 


Completely eliminates mouth pipetting and 
danger of infection associated with toxic, 
contaminated or radioactive liquids. 
Fully automatic micro pipetting. May be 
employed with micro pipetter to establish 
chromatographic patterns. 

No valves, no bulbs. Right-left hand opera- 
tion. Sturdy chrome pleted metal and finest 


FEATURES: 


Order: 
Standard Size: Catalog No. 13-7270 


acid resistant gum rubber. Ultra accuracy. 


CAT. NO. 13-7272 


MANUFACTURED IN U.S.A. 


LABORATORY APPARATUS ¢ BACTERIOLOGICAL AND 
CHEMICAL GLASSWARE e INSTRUMENTS AND REAGENTS 


IRVINGTON-ON-HUDSON, N. Y. 


CHEMICAL THERMOMETERS 
Engraved on stem, 3” immersion, white back, 
black graduations, mercury filled. Diameter 
6-7 mm. Guaranteed accurate within 1 divi- 
sion. Each packed in tube. 

—10 to 110°C, —5to 150°C, —5 to 220°C, 
—5 to 250°C, —5 to 360°C, 0 to 220°F, 
—10 to 110°C and 0 to 220°F double scale. 


BECKMAN DIFFERENTIAL THERMOMETERS 
Improved form with auxiliary scale. —10 to 
200°C. in 2° divisions, and special “dropping” 
device to facilitate “setting” each drop of 
mercury having a definitely rated value in rela- 
tion to the auxiliary scale. Range 5°C. in 
1/199° divisions. 
ANSCHUTZ THERMOMETER SETS 
Consisting of 7 enclosed scale thermometers 
each 6” long 6 mm diameter with total range 
of —10 to 360°C complete velvet lined case. 
Available at lowest prices! 
SEND FOR OUR COMPLETE CATALOG 


THE 


INDUSTRIAL & SCIENTIFIC INSTRUME 


NT 


COMPANY 


5225 GERMANTOWN AVE., PHILADELPHIA 44, PA. 
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The Temco Portable Pyrometer is a very handy instrument for general use 
in the laboratory cr plant. Completely self-contained, lightweight . . . easily 
carried from place to place to make spot checks, or can be kept on permanent 
location. ‘ombined eight-foo!. length of thermocouple and extension 
allows readings in hard-to-reach spots, keeps pyrometer at safe distance from 
extreme heat and vibration. Guaranteed accurate well within 1% of full 
scale deflection. Automatic compensation for internal resistance changes due 


to ambient temperature variation. Easy-to-read 33/4” 
scale mirrored to eliminate parallax. Price, comolete 
with case, only $55.00. Write today for free litera- 

Thermo Electric Manufacturing Co. 

471 Huff Street, Dubuque, lowa 


ture and nearest dealer's name. 
PROCESS ENGINEERING 
CALCULATIONS 


Material and Energy Balances 


Mack Tyner, University of Florida 


Ready March 15. This practical book is 
designed to help the engineer develop 
facility in applying the laws of conserva- 
tion of matter and energy to the solution 
of industrial chemical process problems. 
The book applies the principles of process 
material and energy balances to the feed 
preparation, chemical reaction, and separa- 
tion steps of industrial processes. It 
presents principles and process together, 
so that theory can be applied to the solu- 
tion of practical problems from the very 
beginning; material and energy balance 
= les are integrated with process 

ow diagrams to lay the foundation for 
advanced work in unit operations and proc- 
ess design. 


SPECIAL FEATURES INCLUDE: 


® An introduction to differential material and energy 
balances 

®@ A chapter on nuclear fuels 

® Unified treatment of separation processes 

© Wide variety of illustrative problems with solutions 


Instructor's Manual available. 1960. 169ills.,tables. 350 pp. $8.50 


THE RONALD PRESS COMPANY + 15 East 26th St. New York 10 


SAFETY: 
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‘SEMI-MICRO 


SCHOOLS 


COMPLETELY SAFE for student use. 

Interchangeable cast aluminum 

head holds 10 x 75 mm tubes 
and 13 x 100 mm tubes. 


No waiting—stop Centrifuge 
with slight palm pressure. 
Silent, ruggedly built 

tor long life. 


lo. E 3080—Waco Separator 
= 110 volt 60 cycle. . .$47.00 


Only 24¢ each 


HAND FINISHED Spatulas perfectly shaped 
for semi micro. orrosion-resistant monel 
metal with a red plastic handle. Blade is 


slghtly dished with a round bottom. 
tapered to 3 mm tip. 
c> A. 3” personal hot plate for 
= ‘ fications of Dr. L. F. Fieser 
conductive aluminum head. 


No. E 10115—Waco Spatulas, monel, 175 mm 
$3.10 per dozen $24.00 per 100 

each student. Priced under 

— for organic semi-micro. 


long, 23 x 5 mm blade 
Y] 
HOT PLATE 
three dollars. Made to speci- 
Nichrome element and highl 


Complete with cord set. 
No. E 6612—Waco hot plate. . $2 


BURNER 


Adjustable for Natural and Mixed 
Gases. h gas and air are ad- 
justable for full control of flame. 
Nickel-plated brass with flame 
stabilizer top. Takes 7/1, wing- 
top, burner height 85 mm. 

No. E 2627 Waco Burner. . 


.60 each 


WRITE FOR FREE 
SEMI-MICRO Catalog No. E-3 


LABORIATORY SUPPLIES AND CH 


45325 W. DIVISION S$T., CHICAGO 


. $1.80 each ° 
$1 


Photometers 


Klett-Summerson 


No, 2070 


Designed for the rapid and accurate determina- 
tion of thiamin, riboflavin, and other substances 
which fluoresce in solution. The sensitivity 
and stability are such that it has been found 
particularly useful in determining very small 


amounts of these substances. 
| 
— = 
KLETT SCIENTIFIC PRODUCT 


BIO-COLORIMETERS e GLASS ABSORPTION CELLS 
COLORIMETER NEPHELOMETERS e GLASS STANDARDS 


Klett Manufacturing Co. 


179 EAST 87TH STREET, NEW YORK, N. Y. ] 
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OXYPHEN 


THE GREATEST ACHIEVEMENT 
IN pH PAPERS 


Quick, Accurate and Reliable pH Readings 
in 5 to 10 Seconds 


OXYPHEN, «a scientifically prepared, perfect pH 
testing paper for chemists, technicians, teachers and 
students. 


OXYPHEN pH papers provide a simple, quick and 
reliable test of pH without the use of instruments or 
special skills. No color chart or comparison charts 
are needed. 


Ranges are available for all pH needs, either in wide 
ranges for general purposes or in narrow ranges for 
exact determination of pH rating. 


OXYPHEN pH papers are packaged in a plastic 
box which has complete visibility of the papers inside. 
Each Box holds 200 strips. 


Each pH paper carries its own range identification. 


The pH papers in each box may be all of one range 
or assorted of various ranges without danger of mixing 
them. 


Up to six different ranges can be carried in one box 
of 200 strips. 


OXYPHEN pH papers are available through leading 
distributors of Laboratory Supplies. 


Write for literature which gives suggestions for specific uses, 
lists 30 different ranges and gives complete prices. 


OXYPHEN Products Co. 


P. O. Box 148 


Forest Hills 75, N. Y. 
Tel. BOulevard 8-7040 
Producers of the Oxyphen H2S Gas tablets. 
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THE BECKMAN 

DK SPECTROPHOTOMETER 
used in more applications than all 
other recording spectrophotometers 
combined. 


The DK Spectrophotometer is automatic and simple 
to use... has excellent coverage of ultraviolet, visible 
and near infrared spectral regions... with wavelength 
range of 185 to 3500mu plus optional optics for prob- 
ing the far-ultraviolet to 175mu...makes analyses 
faster, turns out more analyses using same number of 
laboratory personnel . . . lowest priced recording spec- 
trophotometer available. 


You can arrange for a demonstration. . . more techni- 
cal information ...or for immediate delivery. Write or 


call today. 


New York Laboratory Supply Co., In : 


76-78 VARICK STREET NEW YORK 13.N.% 
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BURNING WITHOUT ACCESS TO AIR 


Submitted by: Voldemar Alfthan, Helsinki, Finland 


TESTED 
DEMONSTRATION 


CA them kd 


Checked by: Dale Dreisbach, Hiram College, Hiram, Ohio 


PREPARATION 


Provide a six-inch Pyrex test tube mounted on a ring 
stand and clamped at an angle of 60°; a 400 ml beaker 
half filled with water at 50° C; a 50 ml beaker; concen- 
trated sulfuric acid and ethanol. 


DEMONSTRATION 


Weigh about 0.1 g of potassium permanganate onto a 


watch glass. By means of a small funnel introduce 
concentrated sulfuric acid to a height of 3 cm in the 
test tube. Pour pure alcohol slowly along the wall of 
the test tube to form a layer of about 6cm. Carefully 
move the.test tube into a vertical position avoiding any 
mixing of the two layers. 

Drop a few crystals of KMnQ, into the tube, cover 


with the small beaker, and warm the mixture by 
lowering the test tube into the beaker of warm water. 

Observe the flashes and small explosions that occur 
at the boundary of the two liquids. After a few 
minutes add another small portion of the permanganate 
to the tube to cause a new series of flashes. 

Caution: Do not use more than the 0.1 g of KMnO, 
and add it only in very small amounts and slowly. Be 
sure the reaction has ended and the contents of the test 
tube have cooled before pouring into a large quantity of 
cold water. 


REMARKS 


The permanganate in the presence of the sulfuric acid 
furnishes the oxygen necessary for the rapid combus- 
tion. 
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TARS AND RESIDUE IN CIGARETTE SMOKE 


Submitted by: A. S. Chatfield, St. Petersburg Junior 
College, St. Petersburg, Florida 


Joseph M. Denham, Hiram College, 
Hiram, Ohio 


Checked by: 


PREPARATION | 


Mount a cigarette in a drying tube (CaCl.-type) that 
is partially filled with glass wool. The cigarette may be 
mounted in a section of 10 mm glass tubing, inserted in 
a cork stopper. Connect the drying tube to an aspir- 
ator pump and trap assembly or to a siphon bottle. 
Provide watch glasses and ethyl] ether solvent. 


DEMONSTRATION 


Start suction through the system, light the cigarette, 
and regulate suction to maintain slow burning. After 


the cigarette has been consumed to within one-quarter 
inch of the filter, or an equivalent distance for non- 
filter cigarettes, disconnect the drying tube containing 
the glass wool and extract the tars and residue by 
pouring several small portions of ether (until glass wool 
is nearly colorless, 10-15 ml total) through the tube 
holding the glass wool. Allow the extractions to drain 
into an evaporating dish. Filter units may be placed 
in another dish and extracted with ether to demon- 
strate their effectiveness in trapping the tars. After 
evaporation of the ether is complete, compare the 
results by observing the residue in the evaporating 
dishes. 


REMARKS 


It is especially instructive to pass the evaporating 
dishes among the students so they may notice the 
odors associated with the residues. 
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Current publications of the Division of Chemical Education 
American Chemical Society 


EDWARD WILLIAMS MORLEY 
His Influence on Science in America 
By Howarp R. WILLIAMS 


“This is the biography of one of the immortalsin science. It tells 
not only of scientific achievements but also portrays the character 
and human qualities of a truly great man. This book is recom- 
mended to the many who enjoy biography, to chemists and other 
scientists. Students will be inspired in their own work by the ex- 
amples of Morley’s victories over discouragements and by his de- 
votion to scientific pursuits. It should find a place in all school 
ar ga as well as on the shelves of most chemists.” 293 pp., 
6.50 


SELECTED READINGS IN GENERAL CHEMISTRY 
Compiled by W1LL1AM F. KIEFFER and ROBERT K. FITZGEREL 


“Selected Readings in General Chemistry,” is a 128-page collec- 
tion of over 40 papers which have appeared in dozens of separate 
issues of the Journal of Chemical Education during the last three 
years. On the list of authors, such names as Calvin, Libby, Ny- 
holm, Pauling and Williams are recoguized by chemists every- 
where. Topics range from spontaneous generation of life to solid 
state models, and from antiknock quality in gasoline out into 
space with the IGY and amateur rocketry. 814” X 1114”, illus- 
trated, 128 pp., single copies, $2.00 each; 10-19 copies, $1.75 each, 
20 or more copies, $1.50 each. 


TESTED DEMONSTRATIONS IN GENERAL CHEMISTRY 
Compiled by Husert N. ALYEA with ‘‘Chem Ed Tested Demon- 
strations” edited by FREDERIC B. DuTTON 


This invaluable teaching aid now contains the entire 24 instal- 
ments comprising 561 tested demonstrations by Hubert N. Alyea 
published originally in the 1955 and 1956 volumes of the Journal 
of Chemical Education, plus all the demonstrations in the new se- 
ries edited by Frederic B. Dutton as published in the Journal dur- 
ing 1957 and 1958. Attractively printed, bound in serviceable 
blue cover stock and punched for standard 3-ring binders. Single 
copies, $1.75 each; 10-19 copies, $1.40 each, 20 or more, $1.20 each. 


DISCOVERY OF THE ELEMENTS 


by Mary WEEKS with a chapter on “Elements Discovered 
by Atomic Bombardment” by Henry M. LEICESTER 


“The book has been brought up to date; it contains a discussion of 
101 elements, including mendelevium. This book is of especial 
value to the young student of chemistry, providing for him an ac- 
count of those aspects of the history of the chemistry that he can 
easily appreciate and understand, and that are likely to develop 
his interest in science. - This book is an excellent one, satisfying 
the real need for an account of the history of the elements and of 
related aspects of the history of chemistry.’’ 6th edition, enlarged 
and revised, 1956, 910 pp., $10.00 


CHEMICAL RUSSIAN-SELF TAUGHT 
By James W. Perry 


“Interest in Russia and its scientific developments has never been 
so acute as it is today. Many chemists would like to be able to 
read about Russian technical advances in the original Russian, 
but are held back from attempting to learn the langugage because 
of its difficulty. Anyone devoting half an hour each evening to 
technical Russian could master it adequately in six months. This 
book goes a long way toward fulfilling the need of chemists inter- 
ested in studying scientific Russian.” 221 pp., $4.00 


THE NEW ELEMENTS, A Symposium 
By GLENN T. SEABORG and others 


A symposium reprinted from the Journal of Chemical Education, 
Volume 36, Number 1, January 1959. 48 pp. illustrated, single 
copies, $1.00 each, 20 or more copies, $.75 each 

JOURNAL OF CHEMICAL EDUCATION 


Monthly, approximately 750 editorial pages per year, $4.00 one 
year; $7.00 two years, $10.00 three years 
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POLAROGRAPHIC METHOD OF ANALYSIS 
by H. MULLER 


“In this second revised and augmented edition, the author pur- 
poses ‘to present a simple account of polarography in a form which 
can be used by teachers and students in physical chemistry as w=ll 
as in advanced cotirses in analytical chemistry.’ The emphasis is 
on principles and the scope is descriptive rather than mathemaii- 
cal. It begins with an excellent review of electroanalysis, shovw- 
ing the relation of polarography to other electro methods. Fun- 
damentals of quantitative and qualitative analysis and receat 
developments are discussed in some detail. Chapters on applica- 
tions and suggestions for practical polarography complete te 
book.” 209 pp. $4.50 


THE LIFE OF IRA REMSEN 
By FREDERICK H. GETMAN 


“The absorbing life-story of a distinguished professor of chem- 
istry, this book becomes a condensed version of the most impor- 
tant years in chemical and chemical engineering history. This 
story of the career of a leader in the establishment of sound scien- 
tific instruction in chemistry and chemical research belongs in the 
library of every chemist and chemistry teacher. For the general 
reader who takes pleasure in coming into contact with the lives of 
a people, it is a rewarding biography of a notable career.” 
4.50 


THE CHEMIST AT WORK 
by Roy I. Grapy, JoHn W. CuittuM and others 


“The wide scope and extensive range of chemistry as a profession 
is depicted in this volume. It will prove helpful in guiding the 
student-chemist toward the type of work for which he is best fit- 
ted. Fifty-three practising chemists, representing many different 
degrees of chemistry, describe the general nature of their activities 
and present a comprehensive picture of the duties and problems as 
well as the stimulating features and opportunities.” 370 pp, 
illustrated, $4.00 


THE CHEMICAL ARTS OF OLD CHINA 
By Li Cu’1a0-P’ ING 


Many of the practical arts which we today call chemical industries 
originated in China, some of them as long ago as the second mil- 
lenium B.C. Here for the first time a book, written in English by 
a Chinese chemical scholar, records the earliest known methods 
for making salt, ceramics, lacquer, gunpowder, colors and dyes, 
vegetable oils, perfumes and cosmetics, sugars, paper, leather, 
glue, soybean products, alcoholic beverages and vinegar. Ex- 
quisitely designed, printed, and illustrated, with colored end pa- 
pers by a Chinese artist, 56 pen and brush drawings and 22 half- 
tone plates, this book will be cherished not only by chemists but 
interested in Chinese culture. 228 pp., illustrated, 
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Kodak reports on: 


the Kornblum Reaction . . . a gimmick the committee needn't resist . . . 


A temporary tosyl with a silver 
handle 


Chemists must now further burden 
their brains by learning the Purdue 
Reaction. Perhaps textbooks will call 
it the Kornblum Reaction. Whatever 
they call it, they’ve got to cover it. If 
the book was published prior to 1960, 
they had better catch it on the next 
edition. 

The reaction converts aliphatic hal- 
ides into aldehydes. The key to the 
reaction and to our enthusiasm is silver 
tosylate, which is a folksy way of pro- 
nouncing p-Toluenesulfonic Acid Silver 
Salt (Eastman 7912). It reacts with a 
primary aliphatic halide to give silver 
halide and the aliphatic tosylate. The 
latter is then added to a suspension of 
sodium bicarbonate in methyl sulfox- 
ide at 150°C. In three minutes the 
temporary tosyl is all stripped off, and 
what started as 


CH:(CH2)nCl 
has all changed to 


This was one time we didn’t wait to 
be asked. As soon as we read of the re- 
action, we steamed ahead to put silver 
tosylate on the market. 

Because of our good record in the 
chemistry of silver, whenever there is 
anything going on in the subject, noth- 
ing will do but what we must get into 
the thick of it. Another ace we hold is 
the knack of brewing a really good 
p-toluenesulfonic acid, which is not as 
common as you might think. 

As a matter of fact, we can afford 
the candor of admitting that the prepa- 
ration of p-Toluenesulfonic Acid Silver 
Salt was an easy one. And yet, if you 
duplicated our method in every detail, 
you would find you had wasted money 
by not buying it from us at $4.15 for 
25 grams. Could it be that our time 
isn’t worth as much as your time? No. 

Distillation Products Industries, East- 
man Organic Chemicals Department, Roch- 
ester 3, N. Y. (Division of Eastman Kodak 


Company) supplies some 3800 organic 
compounds. 


Silicon over the sound track 


Quietly, Kodak Pageant Sound Pro- 
jectors have stolen a march, scored a 
scoop in their field. You have heard 
of the “solar battery” which generates 


the profit viewpoint on nondestructive testing 


This is another advertisement where Eastman Kodak Company 
probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 


useful electrical power when light falls 
on silicon? The power source for com- 
munication from satellites and inter- 
planetary space? Here it is, in over- 
the-counter civilian hardware, doing a 
product-improvement job that is ap- 
parent even to those who can resist the 
temptation of a gimmick. If you are 
on a committee to select a sound movie 
projector for audio-visual instruction, 
the facts to lay before your fellow 
committeemen are these: 

Early attempts at sound movies 
through a variabie light pattern on the 
film employed selenium cells. They 
foundered. An EMF-generating seleni- 
um cell (not to be confused with a device 
that changes resistance in response to 
light) has an inherently slow time con- 
stant for adequate frequency response. 
The movies had to wait for the evacu- 
ated phototube to give them a good 
voice. 


At left is a phototube such as em- 
ployed today in most sound projectors. 
Being a little bulky, light that has 
passed through the sound track of the 
film must be somehow transmitted to 
it. At right is the new silicon “solar” 
cell. It holds 0.014 square inch of sili- 
con directly above the sound track. It 
therefore requires a less critical optical 
arrangement. More important, it gen- 
erates a varying EMF instead of valv- 
ing from a constant EMF that must be 
supplied to it. This considerably sim- 
plifies the circuitry. There is less to get 
out of whack. Also, a solid-state gen- 
erator happens to generate less random 
fluctuation than a photocathode sys- 
tem that must be kept under electrical 
tension. Less “white noise’ shows up 
at the speaker. The old trouble from 
inadequate frequency response with 
selenium is gone. 

If the old boys had known enough 
solid-state physics to place their bets 
on silicon instead of selenium, people 


with vivid memories of the silent movie 
queens would be even older, on the 
average, than they feel as it is. 

We are talking about Kodak Pageant 
Sound Projectors, Models 8K5, AV-085, 


and AV-255-S. Your local audio-visual 
dealer will take it from here. 


Not too good, not too bad 


One lady and 106 gentlemen, all ma- 
terialists by profession whatever their 
private spiritual views, have labored 
long and brought forth two volumes of 
material philosophy that weigh in 
about average for newborn babes. 

Title: Nondestructive Testing Hand- 
book. Editor: Robert C. McMaster, 
The Ohio State University. Publisher: 
The Ronald Press Company, New 
York. Price: $24. No charge for the 
applause rendered the work here. 
What’s good for nondestructive test- 
ing is good for Kodak. 

Nondestructive testing seems to be 
analytical physics, counterpart to ana- 
lytical chemistry. The public pictures 
the “‘purpose” of chemistry as mostly 
analyzing things, just as the physicist 
fashions atom bombs out of cosmic 
rays. This book shows that physics, 
too, can have a “‘purpose”’ in better, 
safer, more profitable living. However, 
the book is not written for the public. 
Deeply concerned with profit it is 
indeed. 

Too much control of product char- 
acteristics squanders resources. Too 
little squanders reputation. Profit per- 
fumes the happy valley in the middle. 

The first section develops these 
thoughts in a manner to interest and 
please the management, whether the 
product is bathtubs or Venus probes. 
The remaining 53 sections pursue the 
theme down every crevice of technical 
detail, not only in our own specialties 
of film radiography and optical gaging 
but in such others as liquid penetrants, 
magnetic particle tests, electrified par- 
ticle tests, eddy currents, ultrasonics, 
brittle coatings, photoelastic coatings, 
strain gaging, radiation sources, fluor- 
oscopy and x-ray image devices, x-ray 
diffraction and fluorescence, and even 
vision itself, properly aided. 


Price quoted is subject to 
change without notice. 
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_ New products lead to 
“better jobs at Du Pont: 


NOW THEY’RE COOKING WITH SUN! 


Here’s a newfangled contraption that may 
some day replace the backyard barbecue, and 
go on to perform tasks far more vital to man 
and his civilization. It’s a solar cooker, and 
it’s made with metalized Du Pont “Mylar”*. 


This “umbroiler” is one of the many new 
devices being built to harness the limitless, un- 
tapped energy of the sun. A few of these are 
already in use in the budding commercial mar- 
ket; the remainder are still in test installations 
throughout the world, shaking down for a busy 
future. For the day may be coming when solar 
energy will be called upon to replace our dwin- 
dling reserve of fossil fuels. 


At Du Pont, we look forward to this exciting 
new era with optimism and enthusiasm. There 
are already twenty-two Du Pont materials sup- 
plying the infant solar market. In a few years, 
that number may increase to hundreds. The 
very nature of our business, chemistry, is to 
discover the undiscovered and we believe 
Du Pont research will contribute to solar-en- 
ergy evolution as it has to other advances of 
science. Half our profits today come from 


*“Mylar’” is Du Pont’s registered trad 


products unheard of twenty-five years ago. And 
our sales have increased more than tenfold 
during the same period. 


What could all this have to do with your 
graduates? Simply this— 


Steady growth creates many good jobs. For 
qualified bachelors, masters and doctors, ca- 
reer opportunities are today greater at DuPont 
than ever before. There is an interesting future 
here for metallurgists, physicists, mathemati- 
cians, electrical and mechanical engineers, and 
other technical specialists, as well as for chem- 
ists and chemical engineers. 


When one of your graduates joins Du Pont, 
the men who have worked on new products 
and ways to make them are the men who will 
teach him. He will be given an actual project 
assignment almost at once, and will learn his 
job by doing it. Advancement will come as 
rapidly as abilities permit and opportun ties 
develop. For Du Pont personnel policy is based 
on our belief in promotion from within the 
company on a merit basis. 


k for its polyester j'm 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMIST2Y 


REG. u 5. pat. OFF 
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Nore: The first five demonstrations below should be inserted 
in their proper numerical positions in last month’s issue. 


4. WATER, ACIDS, BASES, SALTS (Con- 


4-238 


cluded) 


Exact pH colorimetry. (4) A grey end-point flanked by 
changes to complimentary colors gives great pH end- 
point accuracy (+0.01 pH). See article for table of 
amounts of indicator needed for various optimal pH end- 
points, using (A) brom-cresol green (green, pH 5.8), + 
(B) methyl red (red, pH 4.3) + (C) brom thymol blue 
or (D) brom phenol blue to correct off-shades. Ex- 
amples: for pH 4.3 use 0.04% solutions ctg. 138.5 ml 
A + 5.2 ml B + 39.4 ml C; for pH 5.5 use 0.04% solu- 


* tions ctg. 73.3 ml A + 64.3 ml B + 6.4 ml D. (Srep- 


MAN, D. F., 35, 456 (1958).) 

Standard base. Better standard than NasCO; is 
tris (hydroxymethyl) amino methane, certified reagent 
grade; it is stable, does not absorb CO: or HO, is readily 
soluble. Use with indicator ctg. 0.1 g brom cresol green 
+ 1.5 ml] 0.1 N NaOH + 200 ml water + 0.1 g alizarin 
sulfonate. Titrate with strong acids to yellow. (WuiTE- 
HEAD, T. H., 36, 297 (1959).) 


5. STATES OF MATTERS SOLUTIONS 


5-24s 


(Concluded) 


Isoteniscope. (h) A student laboratory experiment. 
See diagram of simple vapor pressure-temperature ap- 
paratus. (STERNBERG, J. C., 34, 442 (1957).) 

Rate of evaporation. (a) (1) Place filter paper over 
mouth of Florence flask filled with water; invert; the 
water does not run out; instead, it evaporates, leaving a 
gas space in flask after some days. (2) Measure the ef- 
fect of several variables, viz. size and shape of vessel, 
size of filter paper, Al foil or wax paper in place of filter 
paper; other liquids such as ether, petroleum ethers, Hg 
solutions. (3) Try a 1 X 7 mm tubing without paper 
(the water stays in even when the tube is inverted). (4) 
Measure the O-—N content of the residual gas. Use the 
above demonstrations to provoke thinking; see questions 
in article. (Stone, H. W., 35, 349 (1958).) 

Phase rule. (h) A student laboratory experiment. 
Solutions ctg. NaNO; + Pb(NO;)2 + H-O in varied con- 
centrations are evaporated and the residues weighed. 
Data and calculations in article. (Hearic, E. L., 35, 510 
(1958).) 

Dense liquid. (a, 3) Same as 5-43s (a, 2). 65 g KI + 
75 g Hgl.; stir, filter: 30 ml sat. KoHgI, forms; d =3.19 
at 23°. Will float marble, blue glass, quartz crystals (d 
about 2.6). (CE-TD by A. ViswanaTHAN and §. 
GIREESAN, 35, A-35 (1958); BB pg. 65.) 

Avogadro’s number. (a) See article for details, photo- 
graph, and data. See 5-47. (1) Weigh 2 ml oleic acid: 
cale. density. (2) Dissolve 0.400 g (weighed) oleic acid in 
alcohol, titrate using phenolphthalein + NaOH: calc. 
molecular wt. (3) Weigh 2 drops oleic acid; dissolve in 
pentane to 500 ml. (4) Coat a black-bottomed 15 x 35 
em tray with hard paraffin; fill above tray-edge with 
clean water. Movea17 X 3 X 1 em lucite barrier along 
to clean the water; add oxidized piston oil until the layer 
is green (corresponds to 20 dynes/em), dust with lyco- 
podium powder. (5) Add exactly 0.10 ml of (3) and after 
evaporation of the pentane measure the area of the oleic 
acid film. (6) Calculate: wt of oleic acid film, volume of 
film, thickness of film, volume of 1 molecule of oleic acid 
(assuming the layer is 1 molecule thick and the oleic acid 
molecule is a cube), the volume of 1 mole of oleic acid, 
and Avogadro’s number. (7) Repeat calculation assum- 
ing oleic acid molecules are close-packed cylinders (a) 


ABSTRACTS 


2x as long as wide and (b) 4X as long as wide. (Kina, 
L. C., and E. K. Nersen, 35, 198 (1958). 

Equivalent wt from metal + HCl, weighing residue. (d) 
Place 0.3-0.5 g accurately weighed Zn, Cd, or Mg in a 125 
ml flask which has been previously weighed, corked. 
Add 3 ml 6 N HCl, immediately cover with watch glass. 
After all metal dissolves, rinse watchglass into flask. 
Heat gently; when dry, suspend a thermometer in the 
flask and heat solids for 30 min with thermometer at 
100-110°C. Cool, stopper, weigh flask + solid chloride. 
Calculate equivalent weight. (Wo.rnuis, E. D., 
Vrigs, and M. Poutsma, 34, 133 (1957).) 

Equiv. wt from H, + oxides. (h)See(e). Pass He over 
weighed CuO, NiO, CoO, SnO2, Co;0,; or CusO; weigh 
the metal which is formed. Calc. equivalent weight. 
(Masterton, W. L., and Demo, J. J., Jr., 35, 243 
(1958).) Atyga: CARE! Believe too dangerous for 
beginners. 

Mol wt from B.P. elevation. (c) Student accuracy in de- 
termining mol wt of organic substances in CCl, from B.P. 
elevation; design of apparatus in article. Method of 
Ross, A., and R. D., 7, 271 (1930). 
Tus, E., Visser, M., and OppennutsEen, I., 35, 412 
(1958).) 


6. IONIZATION 


Conductivity test-wet. (a) Separate switches controlling 
parallel-wired sockets ctg. argon glower, neon glower, 5-, 
10-, and 20-watt lamps, leading to a pair of electrodes: 
argon glows for glycerine, absolute EtOH, H:O; neon 
glows for stronger electrolytes; lights extinguish and re- 
light in sequence during electrometric titrations. (CE- 
TD by CampseE.t, A. J., 34, A-347 (1957); BB pg. 60). 
Conductivity during neutralization. Same as 6-14, but 
using a 40-watt bulb in place of milliammeter, and 
methyl] orange as well as phenolphthalein. (CE-TD by 
McCLELianp, F. D., 35, A-535 (1958); BB pg. 75). 
Conductivity of fused salts. (d) (1) Connect a 150-watt 
lamp in series with the half-inch mid-section of a 10” 
length of '/,” soft glass rod: no current flows. (2) Heat 
this section to red heat: current flows and may melt the 
rod. (3) Remove the burner, blow on the glass to cool it: 
the lamp goes out. (CE-TD by Weaver, E. C., 35, A- 
607 (1958); BB pg. 76.) 

Electrodeposition of Ag-Cu without cyanide. (a) A stu- 
dent !aboratory experiment, see article for details. Elec- 
trodeposition in ammonium acetate solution. (ADAMs, 
R. J., and BuaEpDEL, W. J., 36, 286 (1959).) 

(b) Copper coulometer. See article for details. Cur- 
rent is passed through CuSO,-aq to deposit Cu on a 
stainless steel sheet, from which the Cu can later be 
peeled and weighed. (Scuuarn, D. and Kenanan, C. 
B., 35, 144 (1958).) 

Electro-deposition apparatus. (e) Pt-gauze cathode ro- 
tated by air-jet playing against a pin-wheel; ammeter 
reading. Photograph and details in article. (Cook, C. 
L., 34, 280 (1957).) 

Electrolysis apparatus. (a) Push the heated mouth of a 
test tube into the bottom of a plastic dish to make two 
holes; in these, insert rubber stoppers bearing electrodes; 
invert test tubes over them; place device on a tripod. 
(TricHMan, L., 34, 291 (1957).) 

Electrolysis of ZnI,. (c) Using 2 carbon rods from a size 
D flashlight cell, electrolyze in a U-tube (1) ZnI»-aq.: Zn 
and I, form; (2) ZnSO,-aq.: Zn and O, + H* form; (3) 
Kl-aq.: + OH™- and I. form. Show H+ and OH- 
with indicators. (CE-TD by Kasrmenr, P., 35, A-387 
(1958); BB pg. 73.) 


ENERGY 


Heat of reaction. (e) A student laboratory experiment. 
Place one reactant solution in a 3 X 25 cm test tube with 
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delivery side-tube; then immerse this in the other react- 
ant solution inside of a Dewar flask. When the two 
solutions are at exactly the same temperature, blow the 
first solution over into the other one; measure tempera- 
ture change. (Hanson, A. L., 35, 245 (1958).) 

Thermit. Same as 7-3 excepting that the iron and slag 


fall into a Vycor crucible where the two layers are visible.. 


(CD-TD by Cuaxoumakos, C., 36, A219 (1939). ) 
Electricity produced. Same as 7-5 but using an alligator 
clip for the Mg ribbon, and a photoflash bulb or a 1.5 v. 
flashlight bulb in place of a bell. (CE-TD by ViLLaREAL- 
G. F., 34, A-481 (1957); BB p. 62.) 

Electrode potentials of H: + Cle. (c) Carbon electrodes 
in 6 N HCI filing two 600 ml beakers connected by a 
“salt’’ bridge of 16 mm tubing 1-ft long filled with HCl. 
(1) Pass 12 v. de 20 minutes: carbon absorbs the Cl, and 
Hz which is evolved. (2) Replace current with a volt- 
meter: 1.3 v produced. (CE-TD by Durron, F. B., 35, 
A-341 (1958); BB p. 72.) 

Cell potentials. (d) A student laboratory experiment. 
Students first study cells such as Cu-Zn, Zn-Br2, and Cu- 
Br:. From this they are to determine the following un- 
knowns: (1) unknown metal (Cd) by coupling it with Zn 
or with Cu. (2) Ferrocyanide-ferricyanide couple. (3) 
Erratic cells, such as Zn/1M ZnBr2//CuBr/Cu. (Gor- 
MAN, M., 34, 409 (1957.)) 

Electrode potentials. (e¢) Same as 7-7 with H-electrode, 
but suggests using projection meter. Avoid nitrates. 
(CE-TD by Herron, F. Y., 34, A-11 (1957); BB p. 53.) 
Energy production. (b) Same as 7-24s (a). (1) 25 g Zn 
powder + 200 ml sat. CuSO,: heat generated, filtrate 
colorless. (2) Test with voltmeter or 1.5 volt bulb the 
cell Cu-foil/sat. CuSO,-aq//1NZnSO,/Zn-rod: elec- 
tricity generated. (CE-TD by Dutron, F. B., 35, A-81 
(1958); BB p. 66.) 

Concentration cells. (a) A pH meter to Pt electrodes in 
two 400-ml beakers connected by a KCI salt-bridge. One 
beaker contains 0.1 N KMnO, + 1 N H-SO,; the other, 
water: voltage 0.4. Run in 0.1 N KMnO, + 1 N H.SO, 
into the water: change in color (KMn0Q,) parallels the 
change in voltage (H+). (CE-TD by Srock, J. T., and 
Purpy, W. C., 34, A-169 (1957); BB p. 56.) Commence 
with both electrodes in the same soln. to show same emf, 
so any subsequent emf is due to solutions. (Stock, J. T., 
and Purpy, W. C., 34, 362 (1957).) 
Chemiluminescence. (j) (70 g KOH + 60 ml dimethyl 
sulfoxide (dried with Na2SO,) + 0.1 g luminol; stopper; 
shake: maximum brightness in 2 minutes. Admit more 
air (O. better); shake: bright again. Can repeat for 
days. Dyes give different colors. (Wnts, E. H., 34, 
275 (1957). See correction WurrTeE E. H., 34, 386 (1957).) 
Photochemical H, + Clo. (e) Same as 20-8 but using un- 
colored rubber paddle-balloon and a photoflood. (CE- 
TD by Mowkrry, D. F. Jr., 35, A-81 (1958); BB p. 69.) 
AtygEa: Try red versus blue balloons to contrast wave- 
length of light effects. 

Photo-chlorination of cyclohexane. (d) Illuminate 10 
hours with 300-watt lamp 1 mole cyclohexane + 100 ml 
conc. HCl + 0.2 mole MnO, in a 500 ml Florence flask 
fitted with air-cooled condenser: C,sH,,Cl forms and can 
be recovered (details lacking, but obtainable from auth- 
ors). (Conpon, F. E., and Soxotorr, M., 36, 554 
(1959).) 
Quantum yield. (f) Shine light on (a) 25 ml 0.01 M 
uranyl] nitrate + 25 ml 0.01 M oxalic acid, (b) 25 ml 0.01 
M uranyl nitrate + 25 ml 0.0i M malonic acid. Titrate 
solutions with 0.04 N KMnO, before and after exposure. 
(1 ml = 2.0 X 10 moles oxalic acid = 0.66 x 10-5 
moles malonic acid; quantum yields for (a): 0.6; for 
(b): 0.27, (Vernon, A. A., and Forsgs, G. S., 34, 250 
(1957).) 

Chemistry in photography. (a) See 7-37s to 7-48s, and 
article for details. (CE-TD by Haussn, S. S., 34, A-11 
(1957); BB p. 53.) 

Color film. (a) Formulas and procedures for Ansco- 
chrome Color Film. (Marron, 8. P., 34, 441 (1957).) 
(For improvements on this see Krugers, J., 36, 100 
(1959).) Note: use bisulfate not bisulfite in Marion’s 
formulas. 


8. EQUILIBRIUM, OXIDATION, AND RE- 


8-6s 


8-7s 


8-7s 


8-8s 


8-8s 


8-9s 


8-10s 


8-10s 


8-10s 


8-12s 


DUCTION 


Isotope effect. (d) A—buffer solution, ctg. 0.78 g Na- 
H2PO,-2H20 + 7.10 g NazHPO, + 3.73 g KCl + 1000 ml 
B—recrystallized technical 2-naphthol-6: 8-disul- 
fonic acid bisodium salt. C—0.01 moles B + 0.005 moles 
NaOH + 30 ml D.O at 70°C.: 98% exchange in 20 hours; 
neutralize with 0.005 moles HCl; evaporate at pressure 
of 11 mm at 50°C. D—Diazotize 4-chloro aniline + 3 
ml 1 N HCl with 0.069 g NaNO.-aq.; + H:O to 50 ml; 
store at 0°C. Mix (1) 250 ml A + 0.0005 moles B + 10 
ml D, and at the same instant (2) 250 ml A + 0.0005 
moles C + 10 m! D: latter decolorizes more slowly. Zo.- 
LINGER, H., 34, 249 (1957).) 

Acid catalysis. (d) Prep. of 2,4-dinitropheny] hydra- 
zones. Two solns. each ctg. 0.2 ml benzaldehyde + 5 ml 
soln. of 1 g 2,4-dinitropheny] hydrazine in 30 ml diethy]- 
ene glycol dimethy] ether. To one add (1) 1 drop cone. 
HCl: the derivative of the aldehyde ppts. at once. To 
the other add (2) 5 drops HOAc: derivative begins to ap- 
pear in 15 minutes, crystallizes quickly. (Surne, H. J., 
36, 575 (1959).) 

Autocatalysis. (¢) Dissolve 6 g oxalic acid in 300 ml 
water: then add 10 ml conc. H»SO, + 100 ml 0.001 M 
KMnO,. At once add pinhead of MnCl. to half: de- 
colorizes in 1 minute. Other half decolorizes after suf- 
ficient Mn*+ catalyst forms following a 2: minute induc- 
tion period. (CE-TD by Dretssacn, D. A., 35, A-299 
(1958). ) 

Enzyme catalysis. (g) Xanthine oxidase catalyses xan- 
thine hydrate to uric acid; uricase catalyses uric acid 
to allantoin: a laboratory exercise, not demonstration; 
see article for details. (Lrrwack, G., 35, 358 (1958).) 
Fermentation. (h) Immerse two test tubes ctg. ferment- 
ing liquor in a temperature-controlled bath; balance 
them by a thread over a pulley to which a pointer is at- 
tached; have the pointer scratch marks on a revolving 
paper drum carrying streaks for dyed vaselin. Differen- 
tial rates of fermentation are thus recorded: See article. 
(Borzant, W., and Varro, M. L. R., 36, 242 (1959).) 
Rate constants (e). A student laboratory experiment, 
see article for details, An indirect ampometric deter- 
mination of rate constant for OH- + nitromethane. 
(Young, J. A., and Zero, R. J., 35, 146 (1958).) 

Iodine Clock. (h-3) Stx:bilize solutions by keeping the 
sulfuric acid separate, i.e., Soln. A: KIO;; Soln. B: 
H.SO,.-aq.; Soln. C: starch +- NaHSO;. (KaurrMan, G. 
B., and Hatt, C. R., 35, 577 (1958).) ALyma: can elim- 
inate the acid entirely, using solutions from 8-6, namely, 
Soln. A: 15 g KIO; + 1000 ml H:O; Soln. B: dissolve 4 
g soluble starch in 500 ml boiling water, then add 15 g Na- 
HSO; + 500 ml H,O0. Dilute with water to give proper 
timing. Stable in stoppered bottle many months. 

Color clocks. Same as 8-10s (7). Soln. A: 20 g Na 
metabisulfite + 3 g NasSO; + H:0 to 1000 ml Soln. B: 
90 ml formalin (37%) + 910 ml H.O. Soln. C: H:O + 
phenolphthalein soln. (a) Stir 150 ml H,O + 50 ml A + 
50 ml B: red forms quickly. (6) Stir 200 ml H.O + 25 
ml A + 25 ml B: red forms slowly.. (c) Thymophthalein 
and other indicators: different colors. (d) Universal 
indicator: series of colors. (e) Cd(NOs3):-aq substituted 
for water: colorless to white. (CE-TD by Durtron, 
F. B., and Gorpon, G., 34, A-303 (1957); BB p. 59.) 
(See also abstract by Barrett, R. L., 32, 78 (1955) and 
CE-TD 34, A-374 (1957), BB p. 61.) 

Chemiluminescent clock. (k) 100 ml 0.02 M luminol 
(see correction note Wuits, E. H., 34, 386 (1957)) in 
conc. NH,OH + 5 ml 0.1 M K:,Cu(CN): + 40 ml 3% 
H.02; stir: after 3 min. at 21°C light flashes, this induc- 
tion period being inversely proportional to the HO: 
concentration and directly proportional to the K,Cu- 
(CN): concentration. (Wuire, E. H., 34, 275 (1957).) 
Dynamic equilibrium. (a) Same as 8-12s; dippers made 
of 150 and 50 ml beakers taped to deflagrating spoons; 
yellow and blue dye solutions used, giving green at equi- 
librium. (KaurrMann, G. B., 36, 150 (1959).) 
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coors CASSEROLES 


U. S.A. 


Are most convenient as utensils for digestions and decantations. 
Try an assortment in your laboratory - you will find them indispensable. 


With lip and flat por- 
celain handle, glazed 
inside and outside with 
exception of rim. 


Flat bottom, straight 
sides—flat porcelain 
handle—glazed inside 
and outside except 
outside bottom. 


191 CASSEROLES 


_ Discounts on package 
Y quantities. Available © 
from your laboratory 


supply dealer 


181 CASSEROLES 


With lids and wooden COORS PORCELAIN COMPANY 
GOLDEN, COLORADO 


handles, glazed. 


Silica determination—with 
lip and extra long porcelain 
handle, glazed all over, in- 
cluding rim, except outside 
bottom and tip of handle. 


PROJECTO 


NEW WAY TO TEACH CHEMISTRY 


See Lab Experiments IN ACTION 
.. . Projected on SCREEN 


ERE is the new, low-cost, 35mm Overhead 
Lab Projector that’s revolutionizing the | 
of Chemistry and | 


teaching and | 


Biology. PROJECTO- projects an ac- 


tual, on-the-spot, chemical experiment on | og 
screen so students can actually see it, greatly | a 


magnified, as it progresses! 
PROJECTO-LAB is ideal for group viewing. 
All members of class or group see experiment 
atsame time. Instructor can 


be sure they are understood. And PRO- 
JECTO-LAB. avoids individual experiments . 
with the possibility of student errors, accidents 
and waste of expensive materials. It also has 
similar uses in Biology classes and labs. 


PROJECTO-LAB was developed in _coopera- 
tion with Dr. Wm. R. Shaw, te Pro- 
fessor of Chemistry at University of Texas, and 
is widely used by traveling Science teachers. 
It can be used vertically or horizontally—and 
can also be used as a micro-projector with 
higher magnification lens, which is supplied. 
Operation is easy; simply place chemicals in 
transparent plastic cells, set them in PROJEC- 
TO-LAB rac and project their enlarged image jector 
on screen, 


ORDER BY STOCK NUMBER. . 


int out impor- 
tant phases and reactions as they occur—and | 


PROJECTO-LAB comes with a 3-element 
80mm focal length f/3.5 anastigmat lens and a 
fast 20mm focal length, 4-element f/1.2 lens 
for microslide projection use. Also you get 
Prism special elevated 


holder. Additional accessories available— 


water cooled stage; polarizing filters; petri 
dishes; miniature test tubes and pe gas 
lytic cells 


absorption apparatus; 

many others. 

Stock No. 70,230-ET 

— motor and blower for cooling Pro- 


Stock No. 70,263-ET $15.00 Postpaid 


. SEND CHECK OR MONEY ORDER... 


EDMUND SCIENTIFIC CO. 


SEND FOR OUR 


FREE CATALOG! “ET” 


128 PAGES! FEATURING OVER 1000 OP- 
TICAL, SCIENCE, and MATH BUYS 


MANY TEACHING AND LEARNING AIDS! 
Components and instruments for 

Lab, school or home use. 

Optics for the space era 

.. Satellite Scopes, Astronomi- 

cal Telescopes, etc. 


MANY ON-THE-JOB HELPS 


Write for this amazing Catalog! You won't 
be sorry. 128 pages—hundreds of illustra- 
tions, charts, diagrams. A treasure-house of 
optical information .. bargains galore. Optics 
for industry! Science and math learning and 
teaching aids. Scopes for observing Satellites, 
Moon, Planets, Rockets. Optics for research 
labs, experimenters, hobbyists! Instruments for 
checking, measuring—to speed your work, im- 
prove your quality. We give you FACTS, no 
fluff. Tell you what it is—how it works—where 
it’s used! 


COMPARATORS, MAGNIFIERS 
MICROSCOPES 


Shop tin Catalog of America's gretet optical 


Request FREE Catalog “ET” 


SATISFACTION GUARANTEED! 


BARRINGTON, NEW JERSEY. 
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Countless war surplus bargains—ingenious optical ' 
tools from foreign lands. Thousands of optical ; 
components: Infrared telescopes, snooperscopes, 
microscopes, magnifiers, lenses, prisms, wedges, 


HEAT anc STIR! 
new CENCO Hotplate 
Magnetic Stirrer 


Combines an electric hot- 
plate and magnetic stirrer 
which operate independently 
or simultaneously. Variable 
speed stirring is powerful 
enough to stir beaker of pure 
glycerin. Heat control by ad- 
justable thermostat. Top 
plate 734” of cast aluminum. 
No. 16632 for 115 volt oper- 
ation, low priced at. . $64.50 


CENTRAL SCIENTIFIC CO. 


A Subsidiary of Cenco Instruments Corporation 
1718-E Irving Road Chicago 13, 


an J. 
© Santa Clara Los Angeles « 
Toronto Montreal Vancouver Ottawa 


"Hou auatlabl | 


Acenaphthylene; Acetobromoglucose, Acetonedicarboxylie Acid, 
3-Acetylpyridine; Acetylthiocholine lodide, cis- 
Aconitic Acid Hydrochloride; Adenosine Diphosphate; 


A 

Atropic Acid; Bacitracin,; cid; Carbo- 
Cerotic Acid; 

a-Chloralose; B-Chloralose “Chior oanilidophos- 


cid; 
Glucoside; Desthiobiotin,, Disluric Acid; 
Dihydroxyacetone Phosphate; Fluorophosphate; Dithiol; 
Endosuccinic Derivatives; Enzymes; Equi Erucie Acid; 
dl-Ethionine; etraacetic Ethyipyridinium 
Bromide; Fructose Gitoxin; Mowe Acid; Gluco- 
Glycylleucine; Glycyl Glycyltyrosine; Heparin; Hexo- 
Acid; a- Spdmayghenasinte 12-Hydroxystearic acid; lodoacetamide; 
o-lodosobenzoic A Acid; Isoascorbie Acid; Isocitric Acid; Isocytosine; 
Kynurenic Acid, Lactobionic Acid; Leucylglycine; Leucyltyrosine; 
Lignoceric Acid; Lithium Amide; Margatic Acid; Menthol Glucuron- 
ide; 8-Mercaptopropionic Acid; Mescaline Sulfate; Mesocystine; 
Methyl-bis-Chloroethylamine, B-Methylerotonic Acid; 3-Methyl- 
cytosine; Methylnonylketone; 8-Naphthaleneacetic Acid; N-Naph- 
Nitrosomethylurea; ihydroguaiaretic A ic Acid; Para- 
banic Acid; Penicillinase; Phenolohthalein Gtocwonide; 
Phenylpyruvic Acid; Phosphopyruvic Acid; Phthiocol; Pregnenolone; 
Protocatechuic Acid; Purourogallin; Pyrimidine; Reductic 
ium Amide; ium Fluoroacetat  Sphi ingomyelin; Sphin- 
Stilbamidine; Sulfequinoxaline; Chloride; o-Ter- 
Phosphate; ero 
line; Acid; Urease eryst.; Uridine; Uro- 


Ask us for others! 


¢ 23 West 60th St. New York 23,N.Y. 


Telephone Plaza 7-6317 
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DELTA CHEMICAL WORKS inc. 
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Now Auailalle . 
THE NEW ELEMENTS 


SYMPOSIUM 


Reprinted from the Journal 
of Chemical Education, Volume 
36, Number 1, January 1959 


CONTENTS 
Glenn T. Seaborg, 


chairman of symposium 
University of California, Berkeley 


Technetium and Promethium.......... G. E. Boyd 


Oak Ridge National Laboratory 
Oak Ridge, Tennessee 


Astatine and Francium...........+- Earl K. Hyde 


Radiation Laboratory 
University of California, Berkeley 


Neptunium and Plutonium..... James C. Hindman 


Argonne National Laboratory 
Lemont, Illinois 


Americium and Curium........ Thomas K. Keenan 


Los Alamos Scientific Laboratory 
Los Alamos, New Mexico 


B. B. Cunningham 


Radiation Laboratory 
University of California, Berkeley 


Glenn T. Seaborg 


Radiation Laboratory 
and Department of Chemistry 
University of California, Berkeley 


Berkelium and Californium...... 


The Transcalifornium Elements... 


Single copies........... $1.00 each 
each 


20 or more copies. . 


JOURNAL OF 
CHEMICAL EDUCATION 


20th & Northampton Streets ¢ Easton, Pennsylvania 
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* *& *& * Have you 


applied for Your share of 
FEDERAL NDEA MONEY? 


Have you enriched your science courses? — 
As you are aware, Federal support is avail- 
able to you under Title III NDEA. Now 
you can equip your science department in 
the way you have always wanted. 

Cenco representatives have made a 
study of the Title III program and are 
qualified to give details in your area— 
how fo may apply for your share. Write 


PRICES 


today — ti 
O n Fa mous PION E ER "To gen the Cenco con- 
. n items in 
P olyethylene La bwa re nd for PG-1 and s our suggestive list 


of of egpereees. Specify elementary science, 
science, physics, chemistry or bi- 


Costs are rising everywhere. Yet, in the face ology. 


of this upward spiral, Pioneer Plastics brings 


relief to tight-stretched budgets! How can CENCO CENTRAL SCIENTIFIC CO. 


*Prepared by the Council of Chief State School Officers 


Pioneer reduce prices so significantly? A Subsidiary of Cenco Instruments Corporation 
Through new facilities and improved produc- 
tion techniques! So NOW you can buy Serving educstion since 1989. Heuston’ Toresto Montreal's Oltews 
quality-made Pioneer products at BIG 
REDUCTIONS! Check our new prices at 
your supply house. Or send for a free 


catalogue describing our compiete line. 


WORTHWHILE SAVINGS ON 


® Funnels ® Weighing Bottles ® Stoppers 
® Buchner Funnels ® Thistle Tubes © QD Con- 
nectors ® Beakers ® Bottle Coasters, Etc. 


A TYPICAL EXAMPLE 


T-6 Thistle Tube 


Unbreakable. Supplied with a 
special 6mm diameter 10” plas- 
tic stem. Also available without 
stem for use with 6mm glass ~NEW -11 Cubic Foot Mode! 
tubing. 


on ev Temperature range from 5° to 50°C with overall 
EACH DOZEN CASE (72) temperature uniformity meeting rigid APHA specs... 
more than a BOD cabinet. . . versatile enough for 
drug storage, serum studies, dairy product testing, 
Stem | was | .50 | .46 | .36 many more tasks. . . external controls. . . forced air 
salen 29 2% 23 circulation . . . unobstructed interior . . . increased 
Less working space at NO increase in price .. . write today 
Stem | was | .40 .36 | .26 for Bulletin 303 and the name of your nearest stock- 
ing distributor. 


New Prices Effective March 1 SINCE 1920 


With now | .36 .32 


NONEER 


SCIENTIFIC CO. 


3737 West Cortland St., Chicago 47, Ill. 


Local Offices in: 
Chicago+ Cleveland» Houstone New Philadelphiae San Francisco 
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NON-SPARKING 


STIRRER 


Adjustable from 
200 to 1400 RPM 
with Watt-type Governor 
to stabilize speed 


Adjustable Chuck 
for stirring rods 
up to 44-inch diameter 


No. 5230 


The Welch Electric Stirrer utilizes an induction-type 
motor which is free from sparking as it has no brushes 
or commutator. A knurled knob with lock nut at the 
top of the shaft is used to adjust the speed. It has 
ample torque for most stirring operations and will not 


burn out if stalled by highly viscous materials. A ee a 

built-in watt-type governor stabilizes the speed by 

automatically increasing the torque when the viscous 

drag increases. The speed remains relatively con- STIRRING RODS 

stant. No. 5230G. GLASS STIRRING ROD. Double 
V form, for No. 5230 or No. 530A Stirrer 

The stirrer is supported by a 13-mm rod with a binding Each, $0.90 


post on the end so that the stirrer may be grounded or a 
stirring rod may serve as a rotating electrode. A 6-foot 
connecting cord with plug and line switch is included. 


No.5230M. MONEL STIRRING ROD. Double- 
V form, for No. 5230 or No. 5230A Stirrer 
Each, $1.65 


No. 5230. ELECTRIC STIRRER. For 115 volts 50/60 cycles A.C. 
Each, $54.75 


No. 5230A. ELECTRIC STIRRER. With stepdown transformer, for 
230 volts 50/60 cycles A.C. Each, $64.50 Stirrer 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880—————— 
1515 SEDGWICK STREET; DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


No. 5230R. POLYETHYLENE STIRRING ROD. 
Propeller-blade form, for No. 5230 or No. 5230A 
Each, $1.80 
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BOOKS FROM INTERSCIENCE..... 


An Introduction to the Chemistry of 
Heterocyclic Compounds 


by R. M. ACHESON, Oxford Univer- This text for the graduate or senior undergraduate level will be welcomed by teaching 

sily organic chemists who, in the past, have often had to rely upon special lectures to 
introduce this complex subject. It is a concise account of the more important properties 
and chemical reactions of basic heterocyclic systems, using modern electronic systems 
and mechanistic concepts where possible. Recent biochemical developments are 
brought into the presentation when appropriate. The author’s wide experimental and 
teaching experience is combined in an astute selection of material and a treatment 
which brings the flavor of the research laboratory into the classroom. Professional 
organic chemists will also find this new book valuable for self-study. 


1960 Approx. 400 pages, illus. In press 


The Chemistry of Natural Products 


A Series edited by K. W. BENTLEY, This series of compact texts is designed for graduate and senior graduate students who 
University of Aberdeen wish to round out their knowledge of an area of organic chemistry often neglected 
in conventional studies. Featured in each volume are the hand-drawn structural 
formulas which face each page of authoritative text, clearly illustrating it and lending 
a “blackboard” effect which seeks to reproduce the atmosphere and lucid presentation 
of the lecture room. 


Published 


Volume I: The Alkaloids by K. W. BENTLEY 
1957 245 pages, illus. $5.00 
Volume II: Mono- and Sequiterpenoids by P. De MAYO 
1959 328 pages, illus. $6.00 
Volume III: The Higher Terpenoids by P. DE MAYO 
1959 248 pages, illus. $6.00 


In preparation 
Volume IV: Natural Pigments by K. W. BENTLEY 
Volume V: The Carbohydrates by S. F. DYKE 


Advances in Organic Chemistry: 
Methods and Results 


A new series edited by T. A. The international group of experts contributing to volumes of this series have complete 

RAPHAEL, The University, Glasgow, freedom of style and approach in their critical appraisal and evaluation of useful new 

EDWARD C. TAYLOR, Princeton methods and ideas and their application in organic chemistry. The results of this free 

University and HANS WYNBERG, approach are stimulating, speculative, authoritative articles on topics of great timeliness 

Tulane University, and The Univer- which reflect the authors’ personal views. The aim of the series is to aid in ciosing 

sity of Leiden the lapse in time between the development of these new methods and their acceptance 
and general use in the field. The contributors to Volume I are F. D. Gunstone, W. 
Klyne, H. R. Snyder, E. O. P. Thompson, S. Trippett, F. Uhlig and B. C. L. Weedon. 
Volume II will include contributions by J. F. Arens, H. Conroy, N. Elming, C. H. 
Eugster, J. M. Jackman, R. N. Lacey, P. de Mayo and H. Normant. 


Volume I: March 1960 397 pages, illus. $12.00 


Volume II: May 1960 Approx. 325 pages, illus. In press 


INTERSCIENCE PUBLISHERS, INC. 
250 Fifth Avenue, New York 1, N. Y. 


Volume 37, Number 3, March 1960 / A173 


BOOK REVIEWS 


chemistry, and in most cases new data is 
presented. It is a book which should 
be extremely useful to any teacher 
anxious to enliven his lectures on aromatic 
character with examples of current re- 
search. 

The book properly begins with a brief 
but excellent biography of August Ke- 
kulé written by Peter Verkade. This is 
followed by a thought provoking article 
by Linus Pauling on aromatic bonds. 
His suggestion that the modern sigma-pi 
description of unsaturated bonds is less 
satisfactory than che older bent-bond ideas 
will attract the rebel in college students, 
and should provide excellent material 


for organic seminars. Chapters on The 
Ground State of Some z-Electron Sys- 
tems by Lonquet-Higgins, Aromatic Char- 
acter by D. P. Craig, Stabilization Ener- 
gies and Strain Energies by Heats of 
Hydrogenation by R. B. Turner, and 
Molecular Geometry and Steric Defor- 
mation by C. A. Coulson, should aid the 
student in putting the Hiickel rule in its 
proper perspective, and provide some in- 
teresting areas of uncertainty open to 
investigation. 

Doering provides a nice summary of 
the non-benzenoid cyclic 67-electron sys- 
tems of cyclopentadienide and_cyclohep- 
tatrienylium ions in his chapter on Tropyl- 
ium and Related Molecules. Modern 
problems of aromatic substitution are 
discussed from several angles. J. F. 


“T would like to add that we 
think very highly of your text.” 


the good student.” 


xiv + 818 pp. 


Evanston, Illinois 


Theory and Practice 


W. J. Blaedel and V. W. Meloche 


* “The elementary part is simple and suited to the average 
student, but the supplement also makes it challenging to 


* “... the main topics of elementary quantitative analysis 
are nicely handled without going overboard on any of them.” 


* “After using your text for some time, my opinion has im- 
proved over the high regard that I possessed originally.” 


ROW, PETERSON AND COMPANY 


ELEMENTARY 
QUANTITATIVE 
ANALYSIS 


University of Wisconsin 


$6.90 


Elmsford, New York 
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Bunnett relates Nucleophilic Substitution 
at Unsaturated Centers to aromatic nu- 
cleophilic substitution, while R. Huisgen 
summarizes recent work on the benzyne 
intermediate in Recent Developments in 
the Elimination Mechanism of Nuclo- 
philic Aromatic Substitution. Nitration 
by E. D. Hughes and Some Recent Studies 
of Reactivity and Orientation in Aromatic 
Halogen Substitution by Peter dela 
Mare cover the area of electrophilic sub- 
stitution. New work on Hydrolysis of 
Diaryliodonium Salts is reported by J. D. 
Roberts and co-workers, and by O. A. 
Reutow (in German) in Polare Faktoven 
in der Zersetzungsreaction unsymmetris- 
cher Jodoniumsalze. 

Aromatic Rearrangement is discussed 
by M. J. S. Dewar, and radical reactions 
are considered in chapters by D. H. Hey 
(Homolytic Substitution Reactions in the 
Naphthalene Series) and M. Szware and 
J. H. Binks (The Behavior of Radicals in 
Addition and Abstraction Reactions). 
The remaining chapters deal with special 
areas of current interest not so closely 
related to aromatic chemistry. These 
are Some Recent Progress in Conforma- 
tional Analysis by D. H. Barton, Frag- 
mentation in Solvolysis Reactions by 
C. A. Grob, Nucleophilic Octahedral 
Substitution by C. K. Ingold, and Quasi- 
heterolytic Reactions in the Gas Phase 
by Alan Maccoll. 

I found myself making frequent changes 
and improvements in my lecture notes on 
aromatic chemistry as I read these scimu- 
lating chapters. The book is a valuable 
monograph which will likely have to be 
kept on the reserve shelf. 


E. CAMPAIGNE 
Indiana University 
Bloomington 


The Structure of Electrolytic Solutions 


Edited by Walter J. Hamer, National 
Bureau of Standards, Washington, 
D.C. John Wiley and Sons, Inc., New 
York, 1959 xii + 441 pp. Figs. and 
tables. 16 23.5cm. $18.50. 


This book is a collection of the papers 
presented at an International Symposium 
on Electrolytes sponsored by the Theoreti- 
cal Division of the Electrochemical Society 
and the National Science Foundation and 
held at Washington, D. C., during May, 
1957. 

This reviewer attended the symposium 
and can attest to its excellence both as to 
the quality of the papers and the contrib- 
utors and to the organization of the meet- 
ing in general. The meeting was truly 
international in character and the list o/ 
contributors contains the names of many 0! 
the outstanding scientists in the electro- 
lytic field today. 

Perhaps the most outstanding feat ire 0! 
the book is the scope of the materi:! pre- 
sented. The topics covered range from 
dilute solutions, through concen' rated 
solutions and fused salts to ionic crystals. 
Besides aqueous solutions, various d: ‘a for 
non-aqueous and solvent mixture: ar 
discussed. As the title suggests. the 
problems of structure are emph sized 
along with mechanism. In many cast‘ 
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Specify KIMAX for maximum 


discounts in the growing Kimble line 


Look to Kimble for new opportunities to save. Impor- 
tant additions to the growing KIMAX line make it 
easy and profitable to specify KIMAX. 

The complete line of Kimble Volumetric Flasks, 
now in “hard” glass, is available in a variety of types 
and tolerances to meet every laboratory requirement. 

The complete line of KIMAX Cylinders is now 
offered in a full range of styles and sizes. 


The complete line of KIMAX Ground Joints now 
includes new listings and all sizes. 


The complete line of new Hi-Vac (high vacuum) 
Stopcocks is now offered by Kimble in “hard” glass. 


KIMBLE LABORATORY GLASSWARE 


AN @ PRODUCT 


These new items are now available from your Labo- 
ratory Supply Dealer. 


If you don’t have new Kimble Catalog Supplement 
SP-57 containing these and many more new listings, 
just fill in the coupon at the right and send it to Kimble 
Glass Company, Dept. JC-3, Toledo 1, Ohio. 


I'd like a copy of Catalog Supplement SP-57 


Name 
Company 


Add 


City 


Owens-ILLINoIs 


GENERAL OFFICES + TOLEDO 1, OHIO 
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¢ from ALLYN and BACON 


: Prineiples of Chemistry 


Donald C. Gregg, University of Vermont 


“The author has presented a coherent body of theory and fact in 
a lucid manner and though he is somewhat unorthodox in the 
f : order of presentation, his new arrangement makes the subject a 
more logical whole. ... The development of the topics in each 
chapter is appropriately detailed with well selected examples 
and clear figures. Mathematical examples are worked, showing 
the reasoning and not just figure plugging. 


is “There is more (factual matter) than in most freshman texts, 

woven through the theoretical discussions. This makes both 
theory and fact easier to learn as neither is presented as a 
{ memory exercise but as an organic union of explanation and 
example.” W. David English in SCALACS. 


a ORGANIC CHEMISTRY 


Robert T. Morrison and Robert N. Boyd 
—both New York University 


fs “The application of a few well-established physical principles 
and concepts, which run through this entire text like a “golden 
thread,” makes organic chemistry a rational whole rather than 
} a collection of thousands of apparently unrelated facts. Conse- 
ft mage this book should serve as an admirable background 

or those students who really want to understand organic 
chemistry.” Richard T. Arnold, Alfred P. Sloan Foundation. 


ie “One of the best texts available today. The explanations are 
tn especially lucid, and the discussion of free radical reactions is 
ie very fine. I also like the integration of aliphatic and aromatic 
chemistry.”” Theodore Cohen, University of Pittsburgh. 


e Ready This Spring - -- 


| Experiments in 
General Chemistry 


Russell S. Drago and Theodore L. Brown 
—both University of Illinois 


A laboratory manual for the first year college chemistry course 
) that provides fresh, thought-provoking experiments and which 
rye can be used with any standard text. Each experiment contains 
a short section outlining the principles involved, and exercises 
at the end of each experiment test the student’s understanding 
of what he has accomplished in the laboratory. The Teacher’s 
Manual includes answers, a list of materials to be used for each 
experiment, any special instructions needed, and, in some 
instances, alternative procedures. 


ALLYN AND BACON College Division 
7 150 Tremont Street, Boston 11, Mass. 
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improved models are proposed to expl: in 
various phenomena. The two papers on 
the Soret effect constitute an import: nt 
contribution since that field has b«en 
neglected in the past. The review pa) ver 
on the state of the proton in aqueous ;>l- 
ution covers the topic quite adequat ‘ly 
and contains references to many of he 
more recent papers in this field. ‘he 
other topics covered include activity :o- 
efficients and viscosity effects in conc n- 
trated aqueous solutions and Raman sy ec- 
tral investigation of ionic equilibrium in 
such solutions; proton transfer in aque is, 
methanol-water, and hydrogen pero» ide 
systems; ionization constants for various 
systems obtained from emf, conductai.ce, 
high field conductance, and spectroph:to- 
metric measurements; pH in non-aqucous 
solvents; electrolytic properties of the 
rare earths; electrophoresis and  on- 
ductivity in solutions containing puly- 
electrolytes; diffusion in binary and ter- 
nary systems, ionic vibration potentials, 
anion exchange of metal complexes and 
complex ions in molten salts; thermody- 
namic properties of aquo-ions and ion pairs 
with an application of crystal field theory 
melting mechanisms of ionic crystals 
It is regrettable that a few papers on the 
program of the symposium, particularly 
those of J. E. Mayer, J. G. Kirkwood, and 
R. P. Bell, have not been included. The 
introductions to many of the papers are 
quite brief and cannot be considered re- 
views of the many topics covered. Hov- 
ever, the references to previous and similar 
work are quite complete. 

The book was found lacking on a few 
points. There is no reference to the Fuoss- 
Onsager conductance theory for ions of fi- 
nite size. Also, none of the interesting dis- 
cussions of the papers which took place at 
the meeting are included in the book. The 
omission of these discussions throws con- 
siderable doubt on the necessity of a book 
of this type since many of the papers have 
been published elsewhere by this time. A 
system of publication such as that used by 
the Discussions of the Faraday Society, 
where the publication time is nine months 
or better, would be far superior. Another 
alternate would be publication in the 
regular journals followed by the publi- 
cation of long abstracts containing a com- 
plete list of references and the discussions 
Such an abstract could be priced much 
more reasonably than is the case with this 
volume. 


Rosert L. Kar 
Brown University 
Providence, Rhode ! sland 


Nitration of Hydrocarbons and Other 
Organic Compounds 


A. V. Topchiev, Vice-President «f the 
U.S.S.R. Academy of Sciences. rans 
lated by Catherine Matthews. 
Press, Inc., New York, 1959. vi + 
329 pp. 48tables. 16 X 25cm. $15 


The Vice-President of the U.~.S.R. 
Academy of Sciences has produc | the 
most modern, complete, and authori: ative 
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GENERAL CHEMISTRY: A SYSTEMATIC APPROACH, 
revised edition 


by Harry H. Sisler, University of Florida, Calvin A. Vander Werf, and Arthur W. 
Davidson, both at the University of Kansas. 


"7 . In this edition factual data have been brought up to date, discussion of principles has 
20. been condensed, and many chapters have been rewritten, including those on metals, 
con rocketry, plastics, medicine, nuclear fusion and nuclear fission. ““The text is as 
44 modern as this morning’s newspapers from the first page to the last. The study 
; bg questions and problems . . . should engender in the student’s mind a sound and under- 
vide standing grasp of the subject.’’ Austin V. Signeur, Canisius College. 1959. 851 pp., 
lous $7.95. 
ice, 
to- 
ous 
“tic (EA Systematic Laboratory Course in General Chemistry 
a by Harry H. Sisler and Jay J. Stewart, E. 1. duPont de Nemours & Co., Inc. 
ter- 
ial Specifically designed for use with GENERAL CHEMISTRY, this laboratory manual 
4 is suitable for any text that emphasizes modern concepts. 1950, 396 pp., paperbound, 
ody- 
pairs $3.50 
stals 
1 the 
THE CHEMISTRY OF ORGANIC COMPOUNDS, fifth edition 
and 
Th 
ie by James B. Conant, and Albert H. Blatt, Queens College, New York 
ioe Revised and reorganized, this compact text offers sufficient material for a terminal 
ilar course and also provides an excellent foundation for advanced work. The authors 
a relate concepts to their practical applications, discuss mechanisms in connection with 
a their reactions, and bond types with the structures containing them. 1959, 704 pp., 
of fi- i... $7.73 
g dis- 
ce at 
“INTRODUCTORY CHEMISTRY d editi 
= , SECONA 
have 
. ‘s by Lillian Hoagland Meyer, Western Michigan University 
ad by 
riety, An introduction to chemical nomenclature and principles, especially intended for 
onths students majoring in nutrition, textiles, pre-medicine, home economics, and allied 
other J P 2 
"* fields. The second edition reflects recent advances in chemical research; chapters on 
yubli- biochemistry, textile chemistry, radio-chemistry, and atomic theory have been exten- 
com- sively revised. 1959, 302 pp., Ill., $4.50 
sions 
much 
h this 
Laboratory Manual, pp. $2.20 
Kay 
ersily 
Coming January, 1961 
Other 
COLLEGE CHEMISTRY: A SYSTEMATIC APPROACH 
i by Harry H. Sisler, Calvin A. Vander Werf, and Arthur W.. Davidson. 
r7 + A revised edition that will include recent developments, as well as changes suggested 
$15 by teachers using the first edition. 
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account of nitration now available. There 
are detailed descriptions of the preparation 
of a wide variety of aromatic, aliphatic, 
alicyclic, and heterocyclic nitro com- 
pounds employing various types of nitrat- 
ing agents. Especially valuable to Amer- 
ican scientists are the extensive descrip- 
tions of Russian research, including much 
of the author’s own work with nitrogen 
oxides and with nitration catalysts such as 
boron trifluoride. Two excellent chapters 
on the mechanisms of nitration show the 
chronological development of ionic proc- 
esses in the aromatic series and of free 
radical processes in the aliphatic series. 
The latter chapter closes with the state- 


ment, ‘‘All the hypotheses concerning the 
possible course of aliphatic nitration de- 
veloped in this conclusion, together with 
the critical remarks on the schemes pro- 
posed by Bachmann (sic) and Titov, led 
the author of the present book to conduct 
an investigation in his laboratory aimed at 
obtaining additional experimental material 
needed for more detailed and substan- 
tiated insight into the true mechanism of 
nitration.’”? Unfortunately the reader is 
neither informed of the final results of this 
investigation nor provided with a new 
theory overcoming Topchiev’s objections 
to the older theories mentioned. In view 
of the admittedly incomplete understand- 
ing of vapor phase nitration processes 
with which those now working in the field 
have to contend, it is in some ways un- 


of the book. . 


column format. 


Large Royal Octavo 


35 West 32nd Street 


New! Challenging! Interesting! 


THE SEVENTH EDITION (1960) 
Smith’ s 
College Chemistry 


WILLIAM F. EHRET 


~PROFESSOR OF CHEMISTRY 
NEW YORK UNIVERSITY 


NOTABLE NEW FEATURES: Greater emphasis placed upon 
the relationship between atomic and molecular structure and 
the properties of elements and compounds. .. . All the prin- 
ciples, including ionic equilibria, are treated in the first half 
. . Every subject has been brought abreast of 
the latest information in chemical literature. .. . The reorganiza- 
tion of topics prepares the student for laboratory work in 
qualitative analysis in the second semester. . 
exercises, mostly new, has been increased. . . 
line drawings and halftones are new. . 


been redesigned and reset in an attractive new, single- 


To be published in April 


APPLETON-CENTURY-CROFTS, INC. 


. . The number of 
. Most of the 
. . The entire book has 


About 850 pages 


New York 1, N. Y. 
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fortunate that publication of this book 
was not delayed until the author could in- 
corporate into it the full illumination o 
these processes which he promises. 0) 
the other hand most chemists would prob- 
ably prefer a review of available theorie 
now than to wait, for a longer time perhap ; 
than Topchiev contemplates, for his per- 
fected version of the mechanisms involvec. 

The English translation by Catherin: 
Matthews is very good considering th: 
obvious complexities of the task and is 
marred only occasionally by awkward cor - 
structions and typographical errors misse | 
in proof-reading. The quality of the bin: - 
ing, paper, and printing is high. 

This book will interest the expert in tle 
field of nitration as well as other chemis's 
because of its broad coverage of one of tle 
oldest and best known reactions of organ c 
compounds and because of the extensive 
bibliography which it provides. While 
complimenting the author for the gener: 
excellence of the book, this reviewer cai- 
not refrain from expressing disappoint- 
ment at the continual misspelling of his 
own name and of the confusion of it with 
that of the late W. E. Bachmann in the 
index. 


G. Bryant BAcHMAN 
Purdue University 
Lafayette, Indiana 


Annual Review of Nuclear Science. 
Volume 8 


Edited by Emilio Segre, University of 
California, Gerhart Friedlander, Brook- 
haven National Laboratory, and Wal- 
ter E. Meyerhof, Stanford University. 
Annual Reviews, Inc., Palo Alto, 
California, 1958. vii + 417 pp. Figs. 
and tables. 16 X 23cm. $7. 


‘Nuclear Science” means nuclear phys- 
ics for most of this volume. Chemists 
will be most interested in the chapters 
Geochronology by Radioactive Decay 
(Aldrich and Wetherill), Nuclear Astro- 
physics (Cameron), Control of Radiation 
Hazards (Moyer), and Cellular Radio- 
biology (Wood). 

The usual exhaustive literature cover- 
age was maintained by most authors into 
the early months of 1958. No library 
can afford to be without this necessary 
link in its chain of critical reviews of 
important topics in the science. 


W. F.K. 


Electrolytic Solutions 


R. A. Robinson, University of Mal:ya, 
Singapore and R. H. Stokes, University 
of New England, Armidale, New South 
Wales. 2nd ed. Butterworths Scien- 
tific Publications, Academic Press, 
Inc., New York, 1959. xv + 559 pp. 
Figs. and tables. 15 X 22 cm. $1!.50. 


A valuable reference work on elec ‘ro- 
lytes has been made even more u:- ful 
both to the teacher of electrochemi:try 
and to the research worker in the fiel. by 
the publication of this second edi! on: 
much of the significant theoretical .nd 
experimental progress between 1954 ind 
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Check these Saunders texts for 


your first-year chemistry courses 


A New Book! 
GENERAL CHEMISTRY 


New! Lee and Van Orden’s 
Lab Manual of General Chemistry 


Designed to accompany the “Lee and Van Orden” 
textbook, this laboratory manual may be used with 
any standard text in general chemistry. Directions 
for laboratory experiments are explicitly presented 
and well illustrated. More attention is devoted to 
organic chemistry than in other comparable labora- 
tory manuals. 


By Gants L. Lee, Ph.D. and Harris O. Van Orpen, Ph.D. About 100 
pages, illustrated. New—Ready May, 1960. 


By L. Leg, 


Lee and Van Orden’s 


Written for freshman college courses in general 
chemistry, this profusely illustrated elementary 
text is designed for the non-chemistry major. It 
begins with a review of matter in its gross structure, 
then proceeds through mixtures, compounds, ele- 
ments, molecules and atoms. Elements are fully 
described as they appear in the periodic table. 
The last third of the book deals with organic 
chemistry. Compounds are discussed by func- 
tional groups of alkanes, alkenes, ethers, etc. 
Included is a description of the appearance and 
functions of more complicated components of 
petroleum fibers, drugs and living organisms. 
There are numerous questions, exercises and prob- 
lems (with answers) at the end of each chapter. 


Ph.D.; and Harris O. Van Orpen, Ph.D.; both Associate of Chemistry, 
Utah State University. About 608 pages with 218 illustrations. 


‘ew—Ready May, 1960. 


Hutchinson’s CHEMISTRY: 
The Elements and their Reactions 


Geared to an intensive first-year college course, 
this text approaches general chemistry from the de- 
ductive point of view. The first 3 parts, a rigorous 
presentation of chemical theory, begin with a 
modern explanation of the atom, followed by im- 
portant data on laws and principles of physics 
which relate to chemistry. Part 4 gives the 
student detailed descriptive chemistry. It dis- 
cusses 24 elements typical of the various chemical 
families they represent. Over 370 magnificent 
illustrations, drawn by the author in 3-dimensional 
effect, give form and shape to every important 
molecule. The author discusses world resources, 
the economic values of chemicals, and international 
dependence on sources of elements to help students 
integrate chemistry with more humanistic studies. 


By Eric Peeseamnianes, Ph.D., Professor of Chemistry, Stanford University. 


tions. $7.50 


Hutchinson’s 
Electrons, Elements and Compounds 


A skillful condensation of Dr. Hutchinson’s longer 
text (at left), this book meets the needs of a solid 
one-year course where the other text may be too 
“heavy.” It gives the student a comprehensive 
background in chemistry, presenting all the im- 
portant principles, but not burdening him with 
detailed mathematical equations. 290 of the 
3-dimensional illustrations remain. 


By Eric Hutcarson, Ph.D. 550 pages with 290 illustrations. $6.00 
Published April, 1959- 


745 pages with 373 illustra- 


Published April, 1959. 


Gladly sent to college teachers for consideration as texts 


W. B. SAUNDERS COMPANY 


West Washington Square 


Philadelphia 5 
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1959 has been added, and a fair amount 
of obsolete material now of only historical 
interest has been deleted. In this re- 
viewer’s opinion, the deletions might well 
have been more drastic. The classical 
categories of “weak’’ and “strong” elec- 
trolytes have outlived their usefulness, 
and the authors’ loyal efforts in Chapter 
3 to retain this nomenclature only em- 
phasize its shortcomings. (For example, 
on p. 401: “Even simple salts are weak 
electrolytes in solvents of low dielectric 
constant.”’) Also, the frequent references 
to e?/ 2DkT as the Bjerrum critical 
distance are misleading; there is nothing 
“critical” about this distance. It is 
merely the distance at which a certain 
(approximate) probability function hap- 
pens to have a minimum. The authors 
are, however, to be congratulated on 


POSITION OPEN 


POSITION OPEN 


UNIVERSITY 
RELATIONS 


For large industrial research laboratory in 
northeast. Scientific and personnel relations 
at universities and professional societies. 
Emphasis on Ph.D. recruiting and educational 
trends. Travel about 30 percent of the year. 
Ph.D. in chemistry or chemical physics with 
ten to fifteen years of academic experience 


preferred. Salary open. 


Reply to Box 200 


JOURNAL OF CHEMICAL EDUCATION 
500 5TH AVENUE, NEW YORK 36, N.Y. 
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their realistic treatment of the problem 
of ion-solvent interactions; they have the 
courage to say that solvation is still 
essentially a matter of definition (p. 54). 
One of the best sentences in the book is 
the following (p. 63): “It is regrettable 
that, while electrolytic solutions owe their 
very existence to ion-solvent interactions, 
we have so far been unable to find out 
little of a quantitative nature about these 
interactions.’”’ Reference to Gilkerson’s 
1956 paper would have been relevant in 
this section. 

Two questions are raised by the authors 
which are open invitations to the reviewer. 
First, p. 152: “The important question 
is therefore whether the Ay value given 
by the Fuoss-Onsager theory is more 
correct than the others.’”’ This theory is 
based on a differential equation which 
includes inhomogeneous terms neglected 
by others and which lead to a c log c 
term in the conductance; hence extrap- 


POSITION OPEN 


POSITION OPEN 


olations for Ao whih comit the ¢ lo: 
c term must necessarily give too lov 
a value for the limiting conductance. 
Second, p. 552: ‘The equation however 
implies a curious type of dependence o/{ 
the ionization constant K on the ion-size 
parameter a.” At least one exper- 
mental verification of the predicte| 
“curious” behavior is known: tetrs- 
ethylammonium picrate shows association 
to pairs in water- while tetrameth,| 
ammonium picrate does not. With d- 
creasing dielectric constant, the log 
— D~ curves cross and at lowr 
dielectric constants, the tetramethyl sa t 
becomes the more highly associate:, 
(See R. M. Fuoss and F. Accascin:, 
Proc. Nat. Acad. Sci., 45; 1383, 1959.) 
A brief review of some of the addi- 
tions made in the second edition will 
serve to show the scope of the book. 
Chapter 7 includes a review of Shoolery 
and Alder’s work on nuclear magnetic 
resonance in aqueous solutions. Chapter 
5 on experimental conductance tech- 
niques has been largely rewritten, with an 
excellent discussion of electrode effects 
and some most practical comments on 
the sensitivity of cell constant to tempera- 
ture. The recent Steel and Stokes trans- 
port apparatus is described, and Gordon’s 
recent work on transport in ethanol is 
included. Chapter 7 on the conduc- 
tance-concentration function has been 
written from a more severely critical point 
of view than in the first edition. More 
data on non-aqueous systems, notably 
the amides, is cited. In Chapter 8 on 
Chemical Potentials, the Guggenheim- 
Stokes treatment of osmotic coefficients 
is reviewed and Appendix 2.3 is added to 
give numerical values of the function 
involved. Covington and Prue’s work 
on the glass electrode is also described 
in Chapter 8. In Chapter 9, Glueckauf’s 
treatment of ionic hydration has been 
added. Chapter 11 on diffusion has been 
expanded by an authoritative discussion 
of viscosity and its role in irreversible 
processes in electrolytic solutions. Prac- 
tically all of the chapter bibliographies 
have been expanded (some nearly doubled) 
and the numerical tables comprising the 
86 pages of appendixes likewise represent 
an increase in size and usefulness. Inci- 
dentally, many of the latter tables have 
been recomputed to bring them up to 
date. To summarize, the book is enthu- 
siastically recommended to both teacher 
and research worker. 


Raymonp M. Fvoss 
Yale University 
New Haven, Connecticut 


Recent Advances in the Chemistry of 
Cellulose and Starch 


Edited by J. Honeyman. Published 
by arrangement with the Manche-ter 
College of Science and Technology. 
Interscience Publishers, Inc., New York, 
1959. viii + 358 pp. Figs. and tables. 
15 X 22cm. $9.25. 


Dr. Honeyman has collected tw: lve 
chapters written by various recogn zed 
experts as follows: (1) Introductio:. to 
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HARPER 


New 


MINERAL EQUILIBRIA: AT LOW TEMPERATURE 
AND PRESSURE 


by Robert M. Garrels, Harvard University 


Published in January, bringing this first reaction: “I 
would not hesitate to recommend the above text as a 
worthwhile and authoritative contribution of solution 
chemistry to geochemistry.”’ 254 pp., $6.00 


—Professor Albert B. Nelson 
University of Massachusetts 


ORGANIC CHEMISTRY 


Second Edition 


by Melvin J. Astle and J. Reid Shelton, 
Case Institute of Technology 


“The essential principles are discussed in a balanced man- 
ner and considerably more factual material is presented 
than would normally be covered in a two-semester 
course....The fundamentals of the subject are ade- 
quately covered in this well-written book. Accordingly, 
it is recommended for serious consideration by anyone 
who wishes to use a traditional approach in a two- 
semester course in organic chemistry.”* 768 pp., $7.50 


QUANTITATIVE CHEMICAL ANALYSIS 


Gilbert H. Ayres, University of Texas 


“There is no doubt that any student who is fortunate 
enough to have this as the assigned text should find that 
the explanations are thorough and understandable, and 
that the principles and methods covered in the book will 
be an excellent foundation for further study in chemis- 
try.”* 726 pp., $7.50 


GENERAL COLLEGE CHEMISTRY 


Jesse H. Wood and Charles W. Keenan, 
University of Tennessee 


“A liberal number of well thought out problems and ex- 
ercises. The choice of material cove in this book is 
excellent... .Its clear, concise explanations, with plenty 
of illustrations and the absence of typographical errors 
will make it easy for the student to understand and the 
instructor to teach.”* 689 pp., $6.50 


* Journal of Chemical Education 


Laboratory Manual for General College Chemistry, 


by Jesse H. Wood and William T. Smith, Jr. 224 pp., $2.75 


HARPER & BROTHERS, 49. 33d St., New York 16 
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NEW CHEMISTRY BOOKS 


Ready in May 
PRINCIPLES OF CHEMISTRY 


L. A. Hiller, Jr. R. H. Herber 


University of Illinois Rutgers University 


PRINCIPLES OF CHEMISTRY by Hiller and Herber is an extraordinarily well written, 
rigorous general chemistry textbook. It is designed to give the beginning student who 
has had a good background in high school chemistry an introduction to fundamental 
principles. 


Wherever possible, quantitative relationships between the various parameters which 
describe chemical systems have been developed to the point where the student can make 
proper use of these equations. The book is designed to acquaint the student with a 
modern approach to the study of chemistry. 


Writing for the above average student, the authors present in a systematic fashion the 
principles which underlie all fields of chemistry (except biochemistry) and apply these 


principles to specific problems covering a wide range of interest. 


Subject Matter Divided Into Two Parts 


Part I: THE PROPERTIES OF CHEMICAL SUBSTANCES considers such topics 
as descriptive inorganic and organic chemistry, the properties of solids, liquids, and gases, 
and the nature of chemical bonding. Part II: THE DYNAMICS OF CHEMICAL 
CHANGE considers equilibrium of many kinds, thermodynamics, oxidation-reduction, 
chemical kinetics, nuclear and radiochemistry. 


The approach of Hiller and Herber differs substantially from that of other 
books in the extensive discussion of four subject areas: 


/ Thermodynamics 
/ Kinetics 
/ Electromagnetic spectrum 
¥Y Solid state and crystal structures 
e The authors have integrated the total field treatment of chemistry by pointing out that 


a particular theoretical idea is applicable in a number of contexts which appear 
superficially to be unrelated. 


* Such integration has been supported by developing quantitative relationships where- 
ever possible. 


e Many recent advances are included. 


330 West 42nd Street 


McGRAW 


Send fc CopiAppre al 
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FROM McGRAW-HILL BOOK COMPANY 


Just Published . 


FOUNDATIONS OF CHEMICAL KINETICS 


By Sidney W. Benson, University of California. McGraw-Hill Series in Advanced Chemistry 


A critical and complete account of the theoretical background of chemical kinetics. 
It introduces the methods of utilizing kinetic concepts in such diverse areas as catalysis, 
enzymes, and electrode reactions. A complete treatment of gas and free radical reac- 
tions makes the book useful as a reference work for workers in the field of gas phase 
and free radical kinetics. A carefully selected set of problems, arranged to i llow the 
sequence of topics in the text, is also included in the back of the book. 720 Pages, $13.50 


CHEMICAL ANALYSIS: An Advanced Text and 
Reference 


By Herbert A. Laitinen, University of Illinois. McGraw-Hill Series in Advanced Chemistry 


This senior-graduate text and reference book covers the fundamental principles underly- 
ing chemical methods of analysis. Special emphasis is placed on equilibria, codec and 
mechanisms of the important types of chemical reactions involved in chemical analysis; 
on methods of separation; and on the application of statistical methods to sampling, ex- 
periment design, and interpretation of results. 611 Pages, $12.50 


RADIOISOTOPE TECHNIQUES 


By Ralph T. Overman, Ock Ridge Institute of Nuclear Studies; and Herbert N. Clark, Rensselaer 
Polytechnic Institute. 


A laboratory textbook designed to give the principles and typical procedures of work- 
ing with radioactive materials. It is for use both as a text, in formal courses dealing 
with radiochemical techniques, and also as a reference and source book for these labora- 
tory procedures and manipulations. Discussions and techniques are included relative 
to the detection of radiation, errors in radioactivity measurements, the preparation of 
radioactive sources, the laboratory characterizations of radiation, and a ger of 
radioisotopes. Approximately 1,000 references to literature dealing these tech- 
niques are includ re "96 Pages, $10.00 


INSTRUMENTAL METHODS OF CHEMICAL ANALYSIS, 


New Second Edition 


By Galen W. Ewing, New Mexico Highlands University. 


This text, written at the upper-division undergraduate or graduate level, will be useful 
for acticing analytical chemists. It covers in considerable detail all those analytical 
‘eileen utilizing instruments which are in common laboratory use, as well as many less 
familiar methods gleaned from the recent technical journal literature. Emphasis is on 
the scope and potential utility of a method, its advantages and limitations, with a dis- 
cussion of its theoretical background. 454 Pages, $8.90 


ppre al 


COMPANY, Inc. 


New York 36, N. Y. 
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the 2nd edition of 


A SHORT COURSE 
IN ORGANIC 
CHEMISTRY 


Harold Hart and Robert D. Schuetz 
both of Michigan State University 


describes such new developments as 
low-pressure polyethylene 
orlon, dacron 
synthesis of “natural” rubber 
tranquilizing drugs 
structure of insulin 
structure of oxytocin 
plant hormones 


introduces the concepts of 
pi-bonding 
conformation 


incorporates new material on 
lipids 
carbohydrates 
proteins 


retains integrated presentation of 
aliphatic and 
aromatic chemistry 


emphasizes commercial and 
biochemical applications 
of organic chemistry 


offers new and revised 
end-of-chapter material : 
summaries 
questions on nomenclature 
questions for study 


serves the basic needs of 
the one-semester course 


346 pages 1959 $6.00 


accompanying Laboratory Manuals 


Manual now in use, entirely 
suitable to the 2nd edition 


A new Manual will be 
available 


Houghton Mifflin Company « Boston 


New York 16 Atlanta 5 
ew York Georgia 
Geneva Dalles 1 Palo Alto 
Illinois Texas California 
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BOOK REVIEWS 


the Chemistry of Carbohydrates by L. 
Hough, (2) Molecular Structure of 
Cellulose and Starch by J. Honeyman and 
M. A. Parsons; (3) The Hydrolytic and 
Oxidative Degradation of Cellulose by 
T. P. Nevell; (4) The Alkaline Degrada- 
tion ot Cellulose and Chemically Modified 
Cellulose by W. M. Corbett, (5) The 
Crystal Structure of Cellulose by H. J. 
Woods; (6) The Fine Structure of 
Cellulose by H. J. Marrinan; (7) Cellu- 
lose Derivatives by J. W. Fisher; (8) 
Mechanical Properties of Cellulose and 
Cellulose Derivatives by R. Meredith; 
(9) Sorption of Water by Cellulose and 
Starch by A. R. Urquhart; (10) The 
Degree of Polymerization of Cellulose and 
Starch by W. G. Harland; (11) Prep- 
aration. Properties, and Uses of Starch 
by F. Wood; (12) The Enzymic Syn- 
thesis and Degradation of Cellulose and 
Starch by W. J. Whelan. 

An editor faces severe difficulties in 
attempting to design a book that will 
provide adequate coverage of such rapidly 
advancing fields as cellulose and starch 
chemistry. Dr. Honeyman has not at- 
tempted to cover all aspects of cellulose 
and starch but has dealt with special 
subject areas which make up the chapters 
of the book. Most of the chapters are 
well written, capably handled, and quite 
complete. In a few instances they tend 
toward discussion of the chapter subject 
without special emphasis on recent ad- 
vances. While the title of the book 
lists starch as well as cellulose, starch is 
not emphasized and many recent develop- 
ments in this area are not mentioned. 

In the reviewer’s opinion the book meets 
its intended objective very well and it will 
be found useful to those wishing to review 
the chapter subject matters. 


Roy L. WHIsTLER 
Purdue University 
Lafayette, Indiana 


A Dictionary of Named Effects and 
Laws in Chemistry, Physics and Mathe- 
matics 


D. W. G. Ballentyne and L. E. Q. 
Walker. The Macmillan Company, 
New York, 1959. v + 205 pp. 14.5 
xX 22cm. $6. 


. Here is a dictionary to be consulted 
by the scientist who is puzzled by scien- 
tific literature in an unfamiliar field. 
For example, it presupposes a knowledge 
of what free energy is to define the Ham- 
mett Equation. It is neither textbook, 
encyclopedia, nor reference treatise. It 
is a most useful book to have near at hand 
as ‘‘a first place to turn to make sure.” 

Terms are arranged alphabetically with 
no regard toe subject order. Judicious 
use of bold face type, diagrams, and 
mathematical symbolism saves space and 
reader effort. The time this book will 
save its users will be worth much more 
than it costs. 


W. F. K. 


NEW! 


th 
6 EDITION 


DISCOVERY 
Of the 


ELEMENTS 


Elvira 
Weeks 


COMPLETELY REVISED and RE- 
WRITTEN! 


Brought up-to-date to include 
all the exciting new discoveries 
of the past decade. . . the 
author has re-written every 
chapter, stressing the signifi- 
cance of early discoveries in 
terms of what we know today 
and incorporating all the new 
factual and anecdotal material 
that has come to light. 


SPECIAL CHAPTER ON ELE- 
MENTS DISCOVEREDBY ATOMIC 
BOMBARDMENT By Henry M. 


Leicester, Ph.D. 


328 PAGES LONGER THAN FIFTH 
EDITION! Packed to the covers 


with fascinating and enter- 
taining new material. 


GREATER READABILITY! Com- 


pletely new format and type 
style have been employed to 
assure easy-to-read legibility 
throughout. 


TEACHER, STUDENT OR SEA- 
SONED CHEMIST, reading for er- 


joyment only, will find Dis- 
covery of the Elements an ur- 
usual treat. Rarely has so 
much instructive informatio. 
been presented in such deligh:- 
fully entertaining fashion! 
$10.00 postpa d 
ORDER YOUR COPY TODAY 
CHEMICAL EDUCATION 


PUBLISHING CO. 
EASTON, PA. 
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New and Forthcoming 


International Series of Monographs on Organic 
Chemistry 


(General Editors: D. H. R. BARTON, F.R.S., and 
W. VON E. DOERING): 


Volume 5 


APPLICATIONS OF NUCLEAR MAGNETIC 
RESONANCE SPECTROSCOPY IN 
ORGANIC CHEMISTRY 


L. M. Jackman 


This book has been written for organic chemists who 
wish to employ nuclear magnetic resonance but who do 
not wish to make a detailed study of the fundamental 
principles involved. Accordingly, the theory of nuclear 
resonance has been developed non-mathematically and 
only to an extent sufficient for the needs of the organic 
chemist. Much of the book is devoted to the presenta- 
tion of correlated data and empirical theories which con- 
stitute the basis of the application of n.m.r. spectroscopy 
to organic chemistry. 

This is the first book in which really precise correlations 
between chemical shifts and molecular structure has 


been presented. 
Chapter Headings 


1. INTRODUCTION AND HISTORICAL REVIEW 
u. pa. THEORY OF NUCLEAR MAGNETIC RESONANCE SPECTROS- 


Y 
iil. THE EXPERIMENTAL METHOD 
Iv. CORRELATION OF CHEMICAL pert WITH MOLECULAR 
STRUCTURE. HYDROGEN BOUND TO CARBON 
Vv. THE CHEMICAL SHIFT WITH MOLECULAR 
(cont 
Vi. THE INTERPRETATION OF THE SPECTRA OF COMPLEX ORGANIC 


LES 
Vil. DIAMAGNETIC ANISOTROPY AND STEREOCHEMISTRY $5.50 


Volume 1 


VISTAS IN FREE RADICAL CHEMISTRY 


In Memoriam MORRIS S. KHARASCH 

Edited by W. A. WATERS, F.R.S. 
Contains appreciations of the achievements of the Ameri- 
can Chemist Morris S. Kharasch (1895-1957) of Chicago 
University, the leading international figure in the de- 
velopment of the chemistry of free radicals. $12.50 


Volume 2 


BORON FLUORIDE AND ITS COMPOUNDS AS 
CATALYSTS IN ORGANIC CHEMISTRY 


by A. V. Topchiev, S. V. Zavgorodnii and Ya. M. Paush- 
n 


Discusses the use of boron fluoride as a catalyst in 
organic chemistry and also its derivative and molecular 
compounds, $12.00 


A LABORATORY MANUAL OF ANALYTICAL 
METHODS OF PROTEIN CHEMISTRY 


(Including Polypeptides) 
Edited by P. ALEXANDER and R. J. BLOCK 
(Three Volumes) 

In the first volume separation and isolation procedures 
are discussed, the second volume concerns analysis and 
reactivity, and thé third volume concerns the measure- 
ment of the macromolecular properties of proteins. 

Vol. 1 $8.50 Vols. 2&3 In preparation 


RADIOISOTOPE STUDIES OF FATTY ACID 
METABOLISM 


by JAMES F. MEAD and DAVID R. HOWTON 
This book shows how a wedding of lipid biochemistry 
and radioactive tracer methodology has resulted in a 
veritable chain reaction of scientific progress. 
In preparation $7.59 


@,) PERGAMON PRESS 


122 E. 55th St., New York 22, N. Y. 


ACADEMIC PRESS 


NEW YORK and LONDON 


PHYSICAL METHODS IN 
CHEMICAL ANALYSIS 


Edited by WALTER G. BERL 


Volume 1, Second Edition, March 1960, 686 bb» 
illus., approx. $18.00 


Review of Volume 1, First Edition: 

‘‘Enovgh experimental and theoretical data have been 
assembled to minimize the need of consulting more special- 
ized texts or the original literature, in the sense of enabling 
the reader to become familiar with the underlying princi- 
ples of the methods and to analyze the applicability of the 
techniques to his specific problems.”’ 

—Journal of the Electrochemical Society 


Volume 2, Second Edition, in preparation 
Volume 3, 1956, 652 pp., illus., $15.00 
Review of Volume 3: 


“The rapid expansion of quantitative analysis and the 
immense literature demand that up-to-date descriptions of 
newly developed and modernized classical techniques be 
available. Volume 3.. .like the two previous volumes, 
satisfies such a demand. This volume is a valuable ad- 
dition to the literature and will be appreciated, not only by 
analytical chemists, but by all scientists who use new tech- 
niques in their research.” 

—I. M. Ko.ruorr in Science 


Volume 4, in preparation 


SYNTHETIC POLYPEPTIDES 
Preparation, Structure, and Properties 
By C. H. BAMrorp, A. and W. E. Hansy, 
1956, 445 pp., illus., $10.00 

“In this book, the authors, who have themselves made 
significant contributions to the subject, give a well-written, 
thorough, and still relatively concise discussion of synthetic 
polypeptides, with special attention to their significance as 
models of proteins. This book can be strongly recom- 
mended to readers interested in synthetic polypeptides 
and proteins.” 
—Lrnus PAULING in Archives of Biochemistry and Biophysics 


... We owe a great deal to the authors for this most 
excellent, comprehensive and timely book, which has the 
property of making itself indispensable from the moment 
one sets eyes on it.” 


—W. T. Astsury in British Journal of Applied Physics 


THE ORIGIN OF LIFE ON EARTH 
By A. I. OPARIN 
Translated by ANN SYNGE 
1957, 495 pp., illus., $7.50 

“This, the third edition . . .is necessarily much more 
definite and otherwise superior to the second edition of 
1941. The author thinks chemically and his writing should 
interest most chemists. Academician Oparin, with the aid 
of translator Ann Synge, has provided an account which is 
fascinating history and chemistry, an integrative view of 
biochemistry from a perspective of primordial processes, 
and a valuable repository in outline, citation, and much de- 
tail of some of the best thinking on the problem of the origin 
of life on earth.” 


—Srpney W. Fox in Journal of Chemical Education 


111 Fifth Ave., New York 3 
17 Old Queen Street, London, S.W.1 


Volume 37, Number 3, March 1960 / A185 


} 
| 
| 
e 
y 
l- 
n 
y 
rs 
r- 
to 
ry 
he 
Iie 
S- 
ne 


APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES | 


RARE and FINE ORGANICS 


BRUCINE ALKALOID 


For Stereoisomer Resolutions 


$10.00 per 100G. 


N-ETHYL MALEIMIDE 
$10.00/10G. $75.00/100G. 
Write for FREE Catalog #3 


Ke XK) LABORATORIES 


incorporated 
177-10-93 Ave., Jamaica 33, N. Y. 


Disposable 
Paper Beaker 


(Graduated) 
For weighing and mixing sam- 


poset, 

po 
adhesives, 
lubricants. 


Use and throw away—save time 
Trial lot of 50 beakers $2.00 
500 for 12.50; 1000 for 22.00 
Write for prices on larger quantities. 
Samples on request 
R. P. Cargille Laboratories, Inc. 
117 Liberty Street, New York 6, N. Y. 


Demonstrated on NBC-TV 


Continental Classroom 
(Dr. J. F. Baxter—Modern Chemistry) 


CRYSTAL STRUCTURES iro. 


CAMBRIDGE, ENGLAND 


a) 123 Crystal lattice models listed 
in our catalog. (Not listed mod- 
els made to order.) 

b) Ball and Spoke set. 50 balls with 

26 holes in each ball with 100 
split spokes, for assemblying all 
basic crystal lattices. 

c) School set, for visualizing basic 
chemical compositions. 

d) Organic Chemistry set. Profes- 
sional set to make up structural 
models to illustrate fundamental 
conceptions of stereochemistry. 


The permanent mode!s are made 
from wooden balls, 1 inch in dia., 
with gloss int, connected with 
spokes !/, inc thick. 
(Write for price list) 
We are represented in the U. S. A. by 


J. KLINGER 


82-87 160 STREET * JAMAICA 32, N.Y. 


* Has direct reading purity 


WATER 
from 
TRICKLES to TORRENTS 


Plenty of 
99.9999% 
Pure Water 
For Class Use 


Exceptionally convenient 
table model demineral- 
izer, featuring continu- 
ous flow rates 7 to 60 
gals. per hour. instant 
connection to faucet. 
meter and 
eles of two kinds of resin refills to 
supply ion-free water. 

Model DI-50....$59.50 Other models 
available. 


Write for descriptive literature 


ION EXCHANGE PRODUCTS, INC. 
218 W. Ontario Chicago 10, Ill. 


for Versatile 


temperature 
_contro/ 


INSTRUMENTS tor] 
RESEARCH nd 
INDUSTRY 
CHELTENHAM, PA. 


KERN COMPAN 


“HEATERS 


* THERMOSTAT-CONTROLLED— 
Maintains liquid temperature to +1°F. 
IGID, HTWEIGH as 
suring rod ®* PORTABLE—Plugs into 
V., A.C. outlet * PRECI- 
N-MADE of acid- stainless 
steel * PRICED FROM $22.50 to 

zee from 5” to 40” * RA 

TEED FOR ONE FULL SEAR 


STILL-MAN 
Information EQUIP. CORP. 
1 439 E. 164TH STREET e NEW YORK 56, N. Y. 


The MICRO-ELECTROPHORESIS 
APPARATUS—KERN LK-30 
Economies in production costs bring this 
ti electrophoresis equip- 


ime-an 
ment well within reach. 


= of the uni for i 
price unit, ready 


Ask for Bulletin Med 505 


5 Beekman St. 
New York 38 


Gag PURPOSE 
LABORATORY 


FEATURING: 
3600 Settings 
Split-Second Accuracy 
Automatic Switching 
Built-in-Buzzer 


WRITE FOR COMPLETE CATALOG! 


TIMER 


Giant 8” Dial 
Portable Models 
Panel Mount Models 
Precision Construction 


DIMCO-GRAY COMPANY 


208 E. Sixth St. 


Dayton, Ohio 


NOW OVER 5/00 
CHEMICALS 


Isolignoceric Acid 
Isomyristic Acid 
Isonicotinic Acid Hydrazide 
Isopalmitic Acid 

Isoprene Sulfone 
Isopropylhydrazine Sulfate 
Isoquercitrin 

Isoriboflavin 

Isostearic Acid 

Juglone 

Kaempferol 

@ Keratin 

@ Ketene Dimer 

® a Keto-5-aminovaleric acid 
Khellin 

@ Lactase 

Lactide 

e Lanthanum Chloride 

e Lanthanum Oxide 

e Lauroylcholine Chloride 

e@ Lead Arsenate 


ASK FOR OUR NEW 
COMPLETE CATALOGUE 


17 West 60th St. aus Yor 


Plaza 7-8171 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


. . an integrated 
capillary melting ape appara- 
tus reaches 400°C effortlessly 
in only 6 minutes. 

MEL-TEMP is useful to 500°C 
and renders obsolete the usual 
combination of hazardous fluid- 
type bath plus sluggish high 
temperature block. Heater is 
controlled by variable trans- 
former and excellent viewing is 
provided by built-in light and 
lens. Attractive gray hammer- 
tore base occupies only 4”x5”. 


only $97.50 Includes 
400°C thermometer and m.p. capillar- 
ies F.0.B. destination in U.S.A. from steck. 

Write for LABORATORY DEVICES 
Buiietin 60 p.o. BOX 68, CAMBRIDGE 39, MASS. 


A New Manual for . . 


ATOMIC and NUCLEAR 


Classroom Demonstrations 
is now available 


This manual describes the following 
experiments: 


1. Effects and properties of rays 
emanating from radioactive su 
stances. 


Properties of a-particles. 


2. 

3. Counting methods for investigat- 
ing radioactive rays. 

4. 


Properties of 8-particles. 
5. Properties of y-radiation. 
6. Cosmic radiation. 


7. Experiments on artificial radio- 
activity. 


8. Experiments with X-rays. 
9. Experiments on atomic physics. 


10. Appendix 
a. Alphabetical list of equipment 
b. Literature 


Write for your FREE copy of pH 39 to. 
J. KLINGER 
Scientific Apparatus 

82-87 160th Street + Jamaica 32, N. Y. 


BRYDEN ROD CLAMPS 


Best for all 
COS 
aluminum 
Bryden Clamps: 
ere lighter, 


more compact, 
rapid set-up, 
form tighter joints, 
will not rust or slip, 
have no snagging 


Bry dens are available as: 


‘od to Rod Clamps 
Rod to Sheet Clamps 2 
Tube to Pipe Supports i 
Extension Rod Clamps 
Round Red to a 3 


Write for FREE literature today 
CHANDLER & STEDMAN 


Waltham 54, Massachusetts 


398 Newton St. 


l VANADIUM TETRACHLORIDE | 
VANADIUM TETROXIDE ] 
VANADIUM SESQUIOXIDE 


I Some of the many special chemicals we ] 
manufacture | 


Write for our list of rare chemicals 
© CITY CHEMICAL CORP. | 
132 W. 22nd St. New York 11, N. Y. 


RARE cutemicats 
CESIUM & RUBIDIUM METALS 


A. D. MACKAY, INC. 
198 Broadway, New York 38, N. Y. 


Academic Press,Inc................ A185 
Alberene Stone Corp. of Va.......... A152 
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Allied Chemical Corp.............. A159 
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Appleton-Century-Crofts, Inc........ A178 
Bausch & Lomb Optical Co.......... A139 
Agency: Wolff Associates, Inc. 
Buchler Instruments, Inc............ A133 
Agency: David Youner, Inc. 
Central Scientific Co....... A170 & AI71 
Agency: Marsteller, Rickard, Gebhardt 
& Reed, Inc 
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A148 
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Coleman Instruments, Inc........... A135 
Agency: Hollander, Weghorn, Morrow 
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Agency: The Rumrill Co., Inc. 
Delta Chemical Works.............. A170 
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Agency: N. W. Ayer & Son, Inc. 
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Eaton-DikemanCo................. A146 
Agency: Adams Associates, Inc. 
Eberbach Corp.. 
gency: Drury, Lacy, Ferguson, ‘Inc. 
Agency: The 'Michener Co. 
Edmund Scientific Co............... A169 
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TWO NEW BOOKS 
from VAN NOSTRAND 


FIRST PRINCIPLES 
OF CHEMISTRY 


by M. D. Taylor, Howard University 


In this rigorous presentation of first-year college chemistry, 
the author skillfully describes and analyzes the experimental 
basis of chemical theory. He arranges the elements into a dis- 
tinctive form of the periodic table, dividing them according to 
their electron configuration into six basic groups: active 
metals, metalloids, non-metals, copper-zinc group, transitional 
elements, and inner-transitional elements. The analytical 
approach is emphasized, with the more important physical 
properties summarized in tables. Over 950 problems, both 
quantitative and qualitative, give students thorough practice 
in applying new concepts. 704pp. $7.50 


ORGANIC 
CHEMISTRY 


This new text for beginning courses in organic 
by Allan R. Day chemistry is built around two distinctive features: 
and Madeleine R. Joullie, it integrates the chemistry of aliphatic, alicyclic, aro- 
matic and heterocyclic compounds; and it uses 
modern concepts of reaction mechanisms and struc- 
ture throughout the book to bind together and cor- 
relate the vast amount of published information on 
organic chemistry. The concluding chapter presents 
an exceptionally clear treatment of physical meth- 
ods of determining the nature of bonds and the 
structure of organic molecules. April, 1960 
850 pp. 


both at the University of Pennsylvania 


MOSTRAND COMPANY: Inc. 


- 120 ALEXANDER STREET PRINCETON - NEW JERSEY 
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Diamond D Superiority Gives You Top Quality 
Yet Saves You Money... And You Can Prove It! 


No purchasing agent .. . no technical man... of “Behind The Diamond D.” It is a step-by-ste 
will buy a pig in a poke! Their approach to the po story of the manufacture of Diamond 
job and the procedures involved make it practically boratory Glassware. Doerr Glass Company, 
impossible to buy blindly. That’s why we offer a Vineland, N.J. 

simple 2-step evaluation of laboratory glassware to 


rove that top quality can cost less money. For ; 
OL’ NANTUCKET WEATHER CLASS 
ab glassware, including Diamon , and sub- a asses used on the square-rigg) 
ject them all to the most rigid tests you can Light? wan "oun 
devise. Rate every brand honestly. clear pendam which 
STEP TWO: Check the ratings, against the 
prices for each piece and buy the one which wg ut Typ 
gives you the best value for the least money. 
Simple? Certainly, it’s simple. That’s the way home, office, den, a I 
industrial purchasing agents and technical men lege dorm or Classroom. $3.95 postpaid. 
buy .. . or at least that’s how they should buy. Doerr Glass Specialties, Inc., Vineland, 
For one of the most interesting studies ever made 
oi the art of glassmaking, send today for your copy 
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designed especially for every 


Take the Fisher General-Purpose Isotemp Oven, for 
example. This superior, gravity-convection type is 
ideal for moisture determinations. Also useful for drying, 
aging, curing, sterilizing. Maintains a constant temperature 
within +0.5°C, from 35° to 200° C. And temperatures are 
uniform—+ 1.0° C throughout the chamber. Three remov- 
able shelves provide 430 sq. in. total area. 


Fisher Isotemp Ovens Offer All 7 Advantages: 

‘ Uniform Temperature ¢ High Efficiency ¢ Attractive 

' Design ¢ Constant Temperatures ¢ Planned Economy 
¢ Built-In Safety ¢ Two Simple Controls 

; Other models . . . to fit every need: 


: Fisher Forced Draft Isotemp Oven—to dry samples faster. 
Three removable shelves . . . 400 sq. in. total area. 


THERE’S A FISHER OVEN 


laboratory application 


Fisher Senior Isotemp Oven—more samples per batch 
Four removable shelves . . . over 1000 sq. in. total area 
Fisher Senior Forced Draft Isotemp Oven—more samples 
plus faster drying. Four removable shelves . . . 960 sq. it. 
total area. BM 


FISHER 


ovens 


Write today for FREE booklet describ 
ing the Isotemp principle and the spew 
fications for Fisher Isotemp Ovens 
109 Fisher Building—Pittsburg) 19, Ps 


FISHER SCIENTIFIC 


America's Largest Manuf Distrib of Lab fi & Reagen: Chemicot 
IN THE U.S.A. Chicago aati IN CANADA 
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HARVARD TRIP BALANCE 
Model No. 1550-S 


list price 2 Kilogram 
$24.00 Sensitivity Gram 


TRIPLE BEAM BALANCE 
Model No. 750-S 


list price 2610 Gram 
$20.50 0.1 Gram 


CENT-0-GRAM 
TRIPLE BEAM BALANCE 
Model C.G. 311 


list price 311 Gram 
$31.00 0.01 Gram 


STO-A-WEIGH WEIGHT SETS 
Available in Class C, Q, or P Adjustment. 


list price Shrinkproof box with Stainless Steel Forceps. 
$4.25 ..3 Model 5210.... 50 Gram x 10 Mg.....Class C 
$5.00 ... Model 5211....100 Gram x 10 Mg.....Class 


BRASS SLOTTED WEIGHT SET 
list price : Model No. 43503 
$9.50 aia icneeeees 500 Gram x 10 Gram with Weight Rack 
list price WEIGHT HANGER 


METRIC HOOK WEIGHT SET 
list price Model 46206 


$12.50 oceceneeescoccesoreses 1000 Gram x 10 Gram 


Lacquered Brass Weights in Hardwoo:! 
Block 


Scheel Science Program 

UNION, NEW JERSEY 
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Vhomus wins Pyrex achievement award 
each year since established 


Again this year we are recipients of the Annual Pyrex Sales Achievement Award 
presented by the Corning Glass Works in recognition of outstanding 
sales of their Pyrex brand laboratory glassware. We have won the 
Steuben crystal trophy each year since establishment of the award 
three years ago. 


Over 1,500,000 articles of Pyrex brand Laboratory Glassware 

in our stock for immediate shipment. 
Our stocks of Pyrex brand glassware, including ‘‘Vycor,”’ 

“Fritted,”’ ““Low Actinic’? and “‘Boron-Free,’”’ but not including 

Tubing or Rod, comprise more than 1,500,000 articles. This is 

the largest stock of this ware available from any single source. 

We are therefore prepared to make immediate shipment of orders 

specifying either large quantities or varied assortments. 


A.H.T. Co. first to offer Pyrex brand Laboratory Glassware 

In the spring of 1915, after witnessing in the laboratories of 
the Corning Glass Works a series of tests of the physical properties 
of Pyrex chemical glass with reference to its suitability for 
laboratory use, we placed a stock order for 150,000 pieces. First 
factory production was based on the sizes and shapes we specified, 
and ware delivered to us in October was the first available for sale. 

Because of this initial order, Corning kindly permitted us to 
make the first advertising announcement. This oe in the ARTHUR H. THOMAS COMPANY 
Journal of Industrial and Engineering Chemistry, Oct., 1915—see LABORATORY APPARATUS AMD REAGENTS 
reproduction at right. ws 


ARTHUR H. THOMAS COMPANY 


A . H.T. co. 
More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 


VINE ST. AT 3RD ¢ PHILADELPHIA 5, PA. 
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REINHOLD TEXTBOOKS 


REINHOLD PHYSICAL AND INORGANIC CHEMISTRY TEXTBOOK SERIES 


DR. HARRY H. SISLER, Consulting Editor 


Reid’s PRINCIPLES OF CHEMICAL THERMODYNAMICS 


By Cuares E. Rew, University of Florida. Designed as an 
introductory text for agen seria courses, this book pre- 
sents a fresh approach to chemical thermodynamics. The 
author introduces the subject without the usual tedious con- 
sideration of heat engines. De Donder’s concepts of affinity 
and degree of advancement are used to simplify the treat- 
ment of chemical reactions. Entrophy is treated as a _ 
late, rather than a consequence of heat-engine theo 

These and numerous deer teibeees are included to provide 
the student with a more meaningful introduction to the prin- 


Sanderson’s CHEMICAL PERIODICITY 


By R. T. SANDERSON, State University of Iowa. This book’s 
organization differs sharply from other inorganic chemistry 
textbook in that emphasis is placed on the nonmetals. The 
author applies his own distinctive concepts of electronega- 
tivity, stability ratio, and partial pA charge to the in- 
terpretation of the properties of binary compounds of the 
elements. The result of this approach offers a stimulating 
new slant on the relationship between structure and proper- 
ties and its corresponding applications. The text includes 
more than 60 unique periodic charts which show at a glance 
the general trends ae relationships among the elements and 
their compounds. 


ciples of thermodynamics and their application to chemistry . 
CHAPTER HeEapincs: Mathematical Preparation; Introduc- 
tion and Basic Concepts; Conditions of Equilibrium and th: 
Free Energy Function; Gases and Vapors; Thermochemi:- 
try; Statistical Thermodynamics; The Thermodynamics cf 
Mixtures and Solutions; Chemical Equilibria and Phase 
Equilibria; Electrolytic Solutions and Electrochemical Cells; 
The Thermodynamics of Surfaces; Systematic Methods of 
Deriving Thermodynamic Relations. 

1960, Approx. 316 pages, College Edition $6.50 


CuapTeR Heapincs: The Fundamental Basis of the Peri- 
odic Law; Introduction to Chemical Combination; The Con- 
dition of Combined Atoms; Principles of Coordination Chem- 
istry; Physical Nature of the Elements; Binary Compounds of 
Oxygen; Stability of Complex Oxides; Primary Compounds 
of Nitrogen; Binary Compounds of Sulfur; Binary Com- 
pounds of Fluorine; Binary Compounds of Chlorine; Binary 
Compounds of Bromine; Binary Compounds of Iodine; 
Methyl, Ethyl and Phenyl Compounds of the Elements; In- 
ner Transition Elements; Periodicity of Coordination Chem- 
istry. 

1960, Approx. 336 pages, 8% x 10%, College Edition $9.75 


THE'REINHOLD ORGANIC CHEMISTRY AND BIOCHEMISTRY TEXTBOOK SERIES 


DR. CALVIN A. VANDERWERF, Consulting Editor 


Heftmann and Mosettig’s BIOCHEMISTRY OF STEROIDS 


By Erich HEFTMANN and Ericu Mosettic, both of the Na- 
tional Institute of Health. Remarkably clear in its presenta- 
tion, this text covers most naturally occurring steroid com- 
pounds and their pharmacologically important analogues. 
Biogenesis, metabolism, physiological and pharmacological 
significance and analytical methods are fully discussed. Over 
700 references to books and review articles published in the 
last ten years document the text. Heftmann and Mosettig 
will be an invaluable basic text for specialized courses in 


Meyer’s FOOD CHEMISTRY 


By Lru1an H. MEvEr, Western Michigan University. The 
author discusses not only the chemical composition of foods 
but also the changes in composition that take place during 
such processes as cooking, canning, pickling, refrigeration, 
and fermentation. The text also inc am summaries of devel- 
opments in related fields as they apply to foods. As a spe- 
cial feature, the book includes a chapter on food additives 
and an appendix which contains a current list of permissible 
food additives. Here is a textbook that truly anticipates the 


biochemistry, physiology, and endocrinology. Students of 
pharmacology, and medicine and research workers in biol- 
ogy and pharmaceutical chemistry will find the book a wel- 
come addition to their working libraries. 
CuHAPTER HeEapincs: Cholesterol; Sterols; Vitamin D 
Group; Steroid Sapogenins and Alkaloids; Cardiac Glyco- 
sides; Bile Acids; Progesterone; Corticosteroids; Androgens; 
Estrogens; Literature; Index. 

1960, Approx. 224 pages, College Edition $5.75 


needs of students who wish to enter the expanding and rap- 
idly changing food field. 


CHAPTER HeEapincs: Development of Food Chemistry. 
Fats and Other Lipids. Carbohydrates. Proteins in Foods. 
The Flavor and Aroma of Food. Meat and Meat Products. 
Vegetables and Fruits. Milk and Milk Products. Cereals 
and Their Use. Food Additives. 

1960, Approx. 320 pages, College Edition $6.75 


A RECENT ADDITION TO THE GROWING LIST OF OUTSTANDING REINHOLD TEXTS 


Fiesers’ STEROIDS 

By Louis F. Freser and Mary Freser, both of Harvard Uni- 
versity. This text replaces the well respected Natural Prod- 
ucts Related to Phenanthrene, 3rd edition (1949). It is a 


completely revised account written from the perspective of 


modern theory. Organization of the material of each chap- 
ter into a series of related topics unifies the discussion of ‘he 
early history and the ensuing developments. 

1960, 950 pages, College Edition $15.00 


REINHOLD COLLEGE TEXTBOOK DEPARTMENT 
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The New SARGENT Model XV 
DING POLAROGRAPH 


offers you— 


@ FULL 10 INCH 
CHART 


1/10% ACCURACY 
OF 
MEASUREMENT 


@ TEN STANDARDIZED 
POLARIZING RANGES 


This new Sargent Polarograph gives you a Current Ranges: 19, from .003 to 1.0 HA/mm. 
large 250 mm (10 inches) chart and the highest Current Sensitivity: standard specifications, 10““A/mm. 

sores Polarizing Ranges, 0 to —1; —1 to —2; —2 to —3; —3 to —4; +.5 to —5; 
price of any pen writing polarographic instru- Balancing Speed: standard, 10 seconds; 1 second or 4 seconds optional. 
ment on the market. Bridge Drive: synchronous, continuous repeating, reversible; rotation 

i time, 10 minutes. 

It offers you optimum specifications b _ Chart Scale: current axis, 250 mm; voltage axis, 10 inches equals one 


over twenty years of leadership in design, manu- brid oe 
facture and service in this specialized field of Current Accuracy: 1 "10% rg 


Chart te stan 3 ot peeds 

The polarographic method is capable of repro- 

ucibility to % and analytical accuracy to Writing > inches; angle of slope, 30°. 
ducibility to 1/10% and analytical t Plate: 10% x 12% inch gle of slope, 30° 
1%4%. To make use of this facility, the instru- Standardization: manual against internal cadmium sulfate standard cell 
ment must be accurate to 1/10% and chart for both current and voltage. 
steps to achieve measuring precision. We strongly int; Lero ‘ : 
advise against the purchase of any polarographic cell powered, 6 times 
instrument using miniature (5 inch) charts and Potentiometric Range: 2.5 millivolts, usable as general potentiometric recorder. 
low gain balancing systems in the 1% order of Finish: . case, enameled steel; panels, anodized aluminum; writing 
precision. : plate, polished a steel; knobs and dials, chromium 

lated and buffed. 
This Model XV is adaptable to 10° M deter- Dimensions: B x 7 x = 
minations with the S-29315 Micro Range Net Weight: 65 pounds. 
Extender. Catalog number $-29310 with accessories and supplies. . . .$1585.00 
Registered Trade Mark, Patents Pending For complete information write for Sargent Bulletin P 
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Chemical Instrumentation 


$, Z. LEWIN, New York University, Washington Square, New York 3, N. Y. 


Tie series of articles presents a survey of the basic principles, 
characteristics, and limitations of those instruments which find important appli- 
cations in chemical work. The emphasis is on commercially avaiiable equip- 
ment, and approximate prices are quoted to show the order of magnitude of cost 
of the various types of design and construction. 


7. Photometers and 
Colorimeters 


Instruments for the measurement of the 
intensity or the wavelength distribution of 
radiant energy are probably the most 
numerous and most generally utilized of 
chemical laboratory devices. They take a 
variety of forms, and go by many names, 
including photometers, densitometers, 
colorimeters, color comparators, absorpti- 
ometers, flame photometers, spectro- 
graphs, spectrophotometers, and others. 

For the purpose of the present treatment, 
we shall adopt the following definitions. 
A photometer is any instrument designed to 
measure, either in an absolute way or by 
omparison with a standard, the total 
light intensity incident upon the detector. 
This light may be either monochromatic or 
polychromatic. In most chemical work, 
it is desirable to combine a photometer 
with some means for isolating or spreading 
out (dispersing) a selected region of the 
spectrum. Such combinations lead to a 
variety of photometric instruments. One 
category is the colorimeter, which is defined 
here as any instrument intended for the 
quantitative evaluation of the color of a 
specimen. However, since color is a sub- 
jective, psychological reaction of the 
human organism to light in the visible 
region of the spectrum, this definition is 
not entirely free of ambiguity. Thus, two 
distinetly different types of colorimeters 
will be found to be in common use; one 
type is based on the evaluation of the 
color of a specimen in terms of its hue, 
saturation, and luminance (these terms are 
explained in detail subsequently), the 
other type simply measures the relative 
transmission or reflection of certain se- 
lected wavelengths or spectral regions. 
The latter type is employed in its principal 
chemical applications as an absorpti- 
ometer; i.e., a photometer adapted to 
measuring the absorbance of a specimen, 
and this use is, of course, not restricted to 
wavelengths in the visible region (whence 
arises the nomenclatural inconsistency of 
“colorimeters” designed for the ultraviolet 
or infrared regions, where there can be no 
phenomena of color perception). 

A fluorimeter or light-scattering photom- 
eter is an instrument that is constructed 
.ccording to the same principles as a 
colorimeter, but in which the photometer 
neasures radiation that does not lie in the 


direction of the incident beam, or of the 
specularly reflected beam. Fluorimeters 
are generally designed to measure fluores- 
cent radiation at right angles to the direc- 
tion of incidence. In light-scattering 
measurements, scattered intensities in the 
region from 0° to 135° from the line of in- 
cidence are of interest. These relation- 
ships are illustrated in Figure 1. 


Gc.) 


1. Ilustrating the fundamental dif- 
férences between colorimeters (absorptiometers), 
light-scattering photometers, and fivorimeters. 
S, light source; F, filter (or dispersing element, 
such as a prism or grating); C, sample cell; 
D(Abs), photometer detector for colorimeter or 
absorptiometer; D(Sc), photometer detector for 
scattering; D/(Fi), photometer detector for 
filuorimeter. 


A spectrophotometer is an instrument 
that is designed to provide information 
about the variation of intensity as a func- 
tion of wavelength. The difference be- 
tween a colorimeter and a spectrophotom- 
eter is, then, only one of degree; i.e., it 
is a matter of whether only a few, or a 
large number of selected wavelengths are 
measured, or, alternatively, whether the 
radiation employed consists of wide, or of 
narrow bands of wavelengths. 


Visual Photometers 


A visual photometer utilizes the human 
eye as the detector, and light intensities 
are determined by comparison with 
standards. The eye is a far from perfect 
detector for this purpose, for it does not 
respond with uniform sensitivity to all 
wavelengths in the visible spectrum, nor 
is it capable of assessing light intensities 
quantitatively. The sensitivity of a typi- 
cal eye as a function of wavelength is 
shown in Figure 2. The ability of the eye 
to discriminate between the intensities of 
two light beams is a function both of the 
wavelength of the light, and of the in- 
tensity itself, as can be seen from the data 
plotted in Figure 3. It is evident from 
these figures that under good illumination 


feature 


conditions, a visual photometer cannot be 
expected to have a sensitivity of better 
than 1-2%. If the light intensity of the 
illuminated area seen by the eye is low, or 
if the area of the light spot is small, the 
sensitivity of brightness-matching may be 
much poorer than this. 


Figure 2. Spectral sensitivity of a typical 
human eye. V) is the relative luminous efficiency 
of radiation, as perceived by an “average eye.” 


In the visual comparison of the inten- 
sities of lighted areas, the best sensitivity 
of detection is achieved if (a) the areas are 
contiguous, (b) the areas subtend an arc 
of 2° or greater at the eye, and (c) the ievel 
of illumination is sufficiently high. 


ERROR 

VISUAL 

MATCHING 


vA 
0.2 ul 


400 450 500 550 600 650 Mua 


Figure 3. Relative errors in the matching of il- 
luminated areas as a function of wavelength 
and of the level of illumination. (1 millilambert, 
mL, is the brightness of a perfectly reflecting or 
diffusing surface that radiates or reflects 1 
millilumen per cm?, or is equal to 0.93 foot- 
candles.) Strong sunlight = 1000 millilamberts. 


An example of a classical Bunsen type 
of photometer in a convenient design is the 
Daylight Photometer of W. M. Welch 
Scientific Co., Chicago 10, Illinois (No. 
3583, $115), shown schematically in 
Figure 4. A pair of right-angle reflecting 
prisms, mounted back-to-back, presents a 
field of view consisting of the two light 
spots, contiguous along a sharp boundary. 
This instrument is constructed so that 
matching of the intensities of the two 

(Continued on page A199) 


Volume 37, Number 4, April 1960 / A197 


va 
0. 
° 
400 500 600 700 Mw : 
4 
n 
le 2.0 wl 
1s 
eS 
m 
CALS 


FAST )LOCAL SERVICE 


meets all your laboratory 
chemical requirements 


Under its “B&A” label, General Chemical is the nation’s lead- 
ing producer of laboratory reagents and “C.P.” acids, offering 
more than 1,000 purity products. Yet General’s B&A service 
is local. Fast. And dependable. » 


It has twenty-four strategically located distributing stations 
from coast to coast—staffed and set to serve you from the cities 
listed. At each, extensive stocks are maintained to suit local 
laboratory and industrial demands. They can also be built to 
supply the day-to-day needs of individual customers . . . a per- 
sonalized “plus” that means faster, better service for you. 


B&A reagents are also distributed by many leading labora- 
tory supply houses that offer standards of service comparably 


high. For further information, please write or phone your near- 
est B&A office. 


Albany, N. Y. 
Atlanta, Ga. 
Baltimore, Md. 
Baton Rouge, La. 
Birmingham, Ala. 
Boston, Mass. 
Bridgeport, Conn. 
Buffalo, N. Y. 
Charlotte, N. C. 
Chicago, Ill. 
Cleveland, Ohio 
Detroit, Mich. 


East St. Louis, Ill. 
Kennewick, Wash. 
Houston, Texas 
Los Angeles, Calif. 
Milwaukee, Wisc. 
*Montreal, Quebec 
Philadelphia, Pa. 
Pittsburgh, Pa. 
Richmond, Va. 
San Francisco, Calif. 
*Toronto, Ontari 
*Vancouver, B. C 


*In Canada: Allied Chemical Canada, | d. 
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spots can be achieved by manual adjust- 
ment of the relative distances of the two 
light sources from the detector (intensity 
at the detector varies inversely as the 
square of the distance). It will be ob- 
vious to the chemist that if two standard 
liyht sources are employed, the matching 
procedure can be utilized to measure the 
reiative reflecting power of an unknown 
placed at the reflector position in one of 
thc channels, or to measure the absorbance 
of a specimen placed in one of the light 
psths, or the difference in absorbance be- 
tween an unknown and a standard placed 
in the two channels respectively. 

A large number of visual comparators 
have been specifically designed for the 
chemist, for use in conjunction with 
colorimetric analysis. These instruments 
have tended, in general, to be displaced in 
recent years by their photoelectric equiv- 
alents. However, a visual comparator 
is still to be recommended if many similar 
analyses must be made, if the required 
precision is not high, and if low cost and 
ruggedness of the instrumentation is of 
critical importance. 


CHALK-WHITE REFLECTOR 
< 


FIELD OF VIEW 


RIGHT ANGLE 
REFLECTING PRISMS 


<= TEST LAMP 


CHALK-WHITE REFLECTOR 


Figure 4. Schematic diagram of Welch Bunsen- 
type photometer. 


The simplest of the color comparators 
are those that involve the side-by-side 
viewing of light from a common source 
(such as diffused daylight) through a pair 
of tubes containing unknown and stand- 
ard, respectively. Examples are Nessler, 
Hehner, Eggertz, and Julian tubes in 
appropriate holders (cf. A. H. Thomas Co., 
Philadelphia 5, Pennsylvania, and other 
laboratory supply houses). These are 
relatively inexpensive, but have the disad- 
vantage that color standards must be made 
up which closely match the unknown, in 
spectral distribution as well as absorbance, 
and hence the best color standards are 
those which are identical in composition 
with the unknown. These are not, how- 
ever, usually stable on standing, and must 
be made up fresh for each batch of un- 
knowns. Also, the lighted areas viewed in 
the tubes are not contiguous, so that the 
accuracy of matching tends to be poor. 
This last factor is eliminated in the Ness- 
lerimeter of Fisher Scientific Co. (No. 
7-066, $165). This device includes a 
rota'ing support for 10 Nessler tubes con- 
taining the standard solutions and a 
support for the tube containing the un- 
known. The light coming through the 
unknown and one of the standards is pre- 

(Continued on page A200) 


POLARIZING 
MICROSCOPE 


by AO 


The AO Polarstar’s building-block concept of design gives you an un- 
equalled choice in the selection of your polarizing microscope and equip- 
ment. Various combinations of bodies, stages, analyzers, nosepieces, sub- 
stage equipment and bases can be selected to provide the exact model you 
want. Whatever the model, you're assured of top optical and mechanical 
performance, matchless convenience and versatility... 


plus these outstanding Polarstar advantages... 


CONVENIENT CAMERA AC- 
CESSORY ... Low-cost 35mm 
camera for use with trinocular 
or photographic monocular 
body. Shoot what you see 
through coupled visual and 
photographic system. Take 
black and white or full color 
35mm photos... 
quickly... easily. 


POLAROID ANALYZER... Choice 
of rotatable or fixed, swing-in. 


QUICK-CHANGE NOSE- 
PIECE... Convenient quick- 
change centerable or triple 
revolving nosepiece. 


POLAROID POLARIZER... 
Specially selected fixed Polar- 
oid Polarizer in Abbe conden- 


ser permits optimum use of full @& 


numerical aperture of conden- 
ser. Swing-in auxiliary conden- 
ser fully illuminates the field 
of view for orthoscopic work 
with low-power objectives. 


COATED OPTICS... Strain-free 
Objectives, Wide Field Eye- 
pieces and all essential air-glass 
surfaces are cocted...Americote 
... for superior performance. 


BERTRAND LENS... Slide-in type... 
built-in, focusable .. . for convenient 
conoscopic observations. 


REVERSIBLE BODIES ... INTER- 
CHANGEABLE .. . Choose from mo- 
nocular, binocular and trinocular 
bodies ... all inclined for comfort. 


CHOICE OF STAGES 
Plain graduated ro- 
tating stage or gradu- 
ated rotating Micro- 
Glide stage for quick 
convenient specimen 
positioning. 


FOCUSABLE STAGE 
..-You focus the stage 
and the specimen to 
the objective with low, 
conveniently posi- 
tioned coarse and fine 
adjustments. 


CHOICE OF BASES...Choose 
from Built-in Base Illuminotor 
for convenient Kohler type iliumina- 
tion or horseshoe base with mirror. 


Dept. D-67 


American Optical No. today for 10 page Polarstar Brochure 


Company 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 


Name 


1 
4 


1% CANADA write — American Optical Company Canada Lrd., Box 40, Terminal A, Toronto, Ontario 
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You can get both... 


...made to the exacting standards of quality main- 
tained by Ainsworth since 1880. 


> WRITE FOR COMPLETE INFORMATION OR SEE 
YOUR FAVORITE LABORATORY SUPPLY HOUSE. 


Wat, AINGS WOIRTHHE & SONS, 


2151 LAWRENCE STREET DENVER 5. COLORADO 
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sented by an optical system as two con- 
tiguous fields, so that intensity evaluatio:, 
is facilitated. However, the price of thi. 
device is such that much of the attractive- 
ness of visual comparison is dissipatec 
and this instrument would probably no: 
be preferred by most chemists for routin: 
work in comparison with some of the phot« - 
electric instruments currently available. 

Another viewer for Nessler tubes is the 
Aqua Tester made by Hellige, Inc. 
Garden City, New York (Model 611.\, 
$95). This device consists of a met! 
housing with a built-in light source, and a 
prism and lens system for presenting tlic 
light fields from a pair of Nessler tub:s 
side-by-side. Color discs can be inserted 
in the optical path if this instrument is ‘o 
be employed for colorimetry. 

A group of visual comparator instrii- 
ments is available for which a glass color 
standard is employed in place of the liquid 
standards mentioned previously. Since 
the absorbance of the glass standard must 
be a close match for the equivalent stand- 
ard solutions over the entire range of con- 
centrations, and the coloring agent in the 
glass must have an absorption spectrum 
that is substantially the same as that of the 
colored species in the solution—all of 
these within the required precision of the 
anelysis—it is evident that glass standards 
are practical only for a rather limited num- 
ber of color reactions. This is the case, 
however, for the determination of the 
transparency (chromaticity) of petroleum 
oils, and so-called ASTM Colorimeters are 
produced for this application by Fisher 
Scientific (No. 13-449, $425) and Precision 
Scientific ($425). Light from a standard 
60-watt tungsten-filament bulb is split by 
a prism into two beams, one of which 
passes through the sample, the other 
through a rotatable color (“roulette”) 
wheel. The wheel contains 16 glass stand- 
ards, covering the desired chromaticity 
range, and the operator determines which 
standard gives the best intensity match 
with the unknown. 

The National Instrument Co., Balti- 
more 15, Maryland, produces a number of 
clinical color comparators based on the 
same principle (e.g., the Xanthoprotei- 
nometer, $55). These instruments employ 
a small sample cell, and visual compar- 
ison of transmitted light intensity is made 
against a rotatable glass disc that has 
variable transmittance in stepless grada- 
tions over the entire required range. ‘The 
glass disc is calibrated directly in terms of 
per cent of the component being deter- 
mined. 

Several other instruments are available 
that employ visual photometric compati- 
son for the estimation of constituents, but 
in conjunction with a light dispersing ~ys- 
tem for qualitative identification of wave- 
lengths (e.g., Fisher Duo-Spectraial; 
National Instrument Co. Spectre: 
These will be discussed later in connect 
with spectrometers and spectrophot«'1- 
eters. Other visual comparators ma ch 
color types in addition to intensities 
Duboseq colorimeter, LaMotte or Livi- 
bond block comparators, etc.) and «re 
treated below as colorimeters. 

(Continued on page A204) 


7 


4 ed 
un 
7 
oO 
‘ 
| 
q 
= 
2 
1 
ee 
4 
~ 
4 : 


“UNIVERSAL is its middle name 


The Coleman UNIVERSAL Spectrophotometer can do 
more work at lower cost than any similar instrument. 


This superbly versatile instrument is instantly 
adaptable to: 

Spectrochemistry 

Fluorimetry 

Nephelometry 

and a wide range of Macro 

and Micro Technics 
In each method the Universal’s precision and 
sensitivity will satisfy the most exacting an- 


alyst. It is ideal for labs requiring a variety of 
analytical technics or where personnel and 
space is limited. 

From sample handling to readout, the Univer- 
sal is unmatched for speed, reliability and 
convenience. It has so many features and 
hosts of accessories that it takes 8 pages to 
describe . . . Why not investigate this time 
and money saver,ask for Bulletin BB-241. 
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Bausch & Lomb” 
SPECTRONIC 505° 
Recording Spectrophoton cig § 
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‘3 685 RANGE 


(UV =VISIBLE, $4285) 


... less than half the cost of other 
recording spectrophotometers! 


See the revolutionary new instrument that directly Only 36” x22”x 15”, it’s as streamlined as the universally 
records transmittance, absorbance, reflectance and accepted B&L Spectronic 20* Colorimeter .. . 


Uv . with a complete line of accessories including an 


with an exclusive electronic sensor that automatically exclusive new air-cooled Hydrogen lamp .. . 
adjusts drum speed to variations in curve complexity at] I half the t of other i 


featuring B&L Certified-Precision Gratings. spectrophotometers. 
*Trademark, Bausch & Lomb Optical Co. 


Write for your copy of Catalog D-2009, Bausch & Lomb 
Optical Co., 66104 Bausch Street, Rochester 2, N. Y. 


BAUSCH 6 LOMB 
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@ SEPARATE COLUMN 
TEMPERATURE CONTROL 


@ ACCESSIBLE COLUMNS 
FOR RAPID CHANGE 


@ HIGH SENSITIVITY 
OF DETECTOR CELL 


@ FRACTIONS AND CUTS 
EASILY COLLECTED 


THE BURRELL KROMO-TOG 


Model K-3 


Basic chromatographic unit, 
less recorder or power source for cell. 


Operates at 115 volts, 60 cycles. 


Burrell Cat. No. 340-31 -$875. 
F.O.B. Pittsburgh, Pa. 


BURRELL CO 


Scientific Instruments 
2223 FIFTH AVENUE 


hromatography 


The Kromo-Tog, Model K-3, 
is a compact, low-cost, 
chromatographic instrument 
for the speedy routine 
analyses of most gases and 
liquids of any boiling point 
to 370° C., and over. 


Accessories may be added 
to the basic “build-up” 
unit. Panel-door and sides 
open for free access to all 

components. Extremely easy 
to install and use, this 

model may be bench or 
panel-mounted anywhere. 


COMPACT SIZE 
Only 24” x 16” x 13” 


BUILD-UP DESIGN 
Accessories can be added. 


Ask for Bulletin 831 


ORATION 
d Laboratory Supplies 


ITTSBURGH 19, PA. 


tectors. A, photovoltaic (barrier layer) cell; 8, 
vacuum phototube; C, photomultiplier. 


three different types are in use. These are 
the (a) photovoltaic, (b) vacuum photo- 
tube, and (c) photomultiplier tube types, 
illustrated schematically in Figure 5. The 
photovoltaic (sometimes also called bar- 
rier layer) cell consists of a thin slab of a 
semiconductor (generally selenium) de- 
posited on a metal base plate and coated 
with a transparent metal film. Light 
passes through the transparent coating, 
excites electrons at the semi-conductor- 
metal junction and causes a difference of 
potential to be developed across this junc- 
tion. Consequently, this cell generates its 
own electromotive force, and no external 
power supply need be applied to observe a 
photocurrent. Electrical contact is made 
to the top and bottom metal surfaces. 


photo-sensitive negative electrode (cath- 
ode) and a positive, collecting electrode 
(anode) sealed in an evacuated envelupe. 
The cathode is a complex system, :on- 
sisting, e.g., of a nickel semi-cylinder on 
which are deposited successive layer: of 
pure silver, alkali metal, and alkali m»tal 
oxide. A fairly high voltage (of the o der 
of 30 to 100 volts) must be applied betw een 
the cathode and the anode in order to sv -ep 
all the photo-electrons ejected from he 
photosenstive surface over to the collec or. 
A small amount of an inert gas, or of 1 cr- 
cury vapor, is introduced in some tube to 
increase the total photocurrent thro gh 
ionization phenomena resulting when ‘he 
photoelectrons, moving under the accel: ra- 
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Photoelectric Photometers 


In order to circumvent the limitations «f 
the human eye as a photometric detector, 
much work has been expended in tle 
development of satisfactory photoelectri:, 
thermoelectric, and photoresistive d»- 
tectors. At present, a variety of excellent 
detectors in all three categories is commer- 
cially available, as well as complete instr i- 
ments incorporating these detectors. 


TRANSPARENT | | ; 

METAL COAT 
PHOTOSENSITI 
SUBSTANCE 

BASE _PLATE 
A. 
COLLECTOR 
EMITTER 
SL ECTROGE ELECTRODE 


EMITTER 


Figure 5. Principal types of photoelectric de- 


Among the photoelectric detectors, 


The vacuum phototube comprises 4 


(Continued on page A206) 
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‘OR 


NEW 


COMBINATION 
SCALER-RATEMETER 


for laboratory or classroom... 


A versatile instrument for making pre- 
cise measurements in general labora- 
tory counting applications. 


a An accurate laboratory monitor for 

checking hands, clothing, glassware, 
tools, etc., for radioactive contamina- 
tion as well as for continuously monitoring 
processes. 


A rugged, all-purpose training instru- 
ment for both scaler and ratemeter 
demonstrations and experiments. 


The Model 150 Scaler-Ratemeter is intended 
for general purpose laboratory work with both 
organic and halogen-quenched Geiger-Mueller 
counters. Beta or gamma activity is indicated 
in three ways—as a decimal scaler count, as a 
count ratemeter reading and as an audible sound. 

The scaler utilizes five glow-transfer counting 
tubes to give an all-electronic decimal scale of 
105. No mechanical register is used so that max- 
imum reliability is achieved. Resolving time of 
the scaler is better than 200 microseconds for 
pulse pairs. The electric timer used with the 
scaler is a true odometer type, reading in hun- 
dredths of a minute to 1000 minutes. A single 
knob resets both scaler and timer. 

The linear ratemeter has three ranges: 500, 
5,000 and 50,000 counts per minute. Two time 
constants, 1 and 16 seconds, may be selected by 


kard Instrument Company, Inc. 


ATLANTA e BOSTON © LOS ANGELES © NEW YORK © PHILADELPHIA 


a front panel switch. An audio output from a 
4-inch speaker is variable up to 10 watts. 

The high voltage is continuously variable from 
400 to 1500 volts positive. After initial warm-up, 
high voltage variation will not exceed five volts 
at any setting. 

Line voltage variations of 5 volts, in the range 
of 95 to 125 volts, will result in high voltage 
changes of less than 0.2% of setting. Load regu- 
lation is better than 5% from 0 to 50 micro- 
amperes. Ripple is less than 50 millivolts (rms). 


Ordering information: 


Model 150 Scaler-Ratemeter ...... $495 
F.O.B. Lyons, Illinois 
Net 30 days 


Complete accessories are also available. 


SAN FRANCISCO * WASHINGTON, D.C. © ZURICH, SWITZERLAND 
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BARNSTEAD— 
WATER STILLS... DEMINERALIZERS 


RELATED 
ce PURE WATER EQUIPMENT 


FOR EXPANDING 


SCHOOL AND COLLEGE LABORATORIES 


WATER STILLS 


In all models and sizes from % to 
1000 gallons per hour. Produce a 
constant, unvarying, automatic supply 
of the purest distilled water. Operated 
by Steam, Gas, or Electricity. Stand- 
ard equipment in leading colleges and 
universities. 


LAB DEMINERALIZERS 


Left, Model, BD-1 produces 5 to 8 
g.p.h. Direct Reading Meter indicates 
water purity at all times. Right, Model 
BD-2 operates under pressure pro- 
ducing 5 to 25 g.p.h. No heat or cool- 
ing water needed. 


INTERCHANGEABLE CARTRIDGES 
EXPAND USE TO DO 5 WATER PURI- 
FICATION JOBS 


WATER BATH 


Strong, durable construction. Portable. 
Bottle feed or hose connection. Inside 
shelf for flasks. Six outside openings. 
14-tube holder. Polished Monel ex- 
terior. Built-in switches and pilot light. 


0 Catalog G on Water Stills 
0 Bulletin 142 — Sterilizers 


LABORATORY 
STERILIZERS 


Rolling door or hinged door .. . 24 
different models. Double-wall type 
with inner sterilizing chambers of 
corrosion-resistant metal . . . remov- 
able shelves . . . completely insulated 
.. . Stainless steel finish. Steam, Gas, 
or Electrically heated. 


Write For Literature 
0) Bulletin 140-A — Demineralizers 
0 Bulletin 142 on Sterilizers 


TRADE MARK REG. U.S. PAT. OFF. 


arnstea 


STILL AND STERILIZER CO. 
65 Lanesville Terrace, Boston 31, Mass. 


OTHER BARNSTEAD PURE WATER PRODUCTS INCLUDE: SINGLE, DOUBLE, AND pentene 


STILLS; WATER DEMINERALIZERS; LABORATORY STERILIZERS; DISTILLED WATER 


PARAFFIN DISPENSERS; WATER BATHS; PURITY METERS; AND SUBMICRON MFILTERS 
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tion of the applied voltage, strike gas mol:- 
cules. 

In photomultiplier tubes, the phot.- 
emissive cathode is similar to that which 
has just been described, but a very high 
order of amplification of the photoelectrc n 
current is achieved by means of a series >f 
special electrodes, called dynodes. Each 
dynode is arranged, with respect to tle 
electrostatic fields present in the tube, .o 
that it receives the electrons emitted fron 
the preceding stage and emits electro:.s 
to the following stage. At each dyno:'e 
surface, the impinging electrons strike wi'h 
sufficient force to dislodge and eje:t 
several secondary electrons. Thus, if at 
each dynode two secondaries are emitt d 
for each primary, each stage contributes ::n 
amplification factor of 2. Ten such 
stages in cascade would give a total ampli- 
fication of 2!°. Amplification factors per 
stage car. be as high as 10, with overill 
gains as great as 10!°. 


SENSITIVITY 
AMP 
~~ 
929 TUBE 


0.040 (S-4 SURFACE) 


935 TUBE 
(S-5 SURFACE) 


930 TUBE 


CS=1_ SURFACE) 


600 B00 Mu 


Figure 6. Spectral sensitivity curves for three 
typical vacuum phototubes. Dashed portions of 
curves are not accessible to user of tube because 
of ultraviolet-absorbing properties of the usual 
glass envelope. 


There are many factors that need to be 
considered in choosing a photoelectric de- 
tector for any particular photometric prob- 
lem. The sensitivity to light depends 
upon the nature of the photosensitive sur- 
face, and many different types of response 
can be achieved by proper choice of the 
chemical composition and physical state of 
the emitter. The characteristics of 
vacuum and multiplier photocells have 
been successfully standardized by the 
industry, so that at present only a few \ «ll- 
defined photoemissive surfaces are m:u- 
factured. The spectral sensitivity cu ves 
for several of these are plotted in Figu' 6 

At the maximum of the spectral se''s 
tivity curve, the actual sensitivity va” 
greatly for the several photoelectric |e 
tectors. Vacuum phototubes give m: x 
mum photocurrents in the range of 1( 
40 microamperes per lumen; with 
amplification the sensitivity is increa ed 

to 40-150 microamp/lumen. Photovol' :ic 
cells have sensitivities corresponding (0 

(Continued on page A208) 
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F Platinum crucible with 20 gr. 
* $&S Ash-Free Analytical Filter Paper. 


For many years S&S Ash-Free Analytical Filter 
Papers have been known for their extremely low 
ash content. They have been the choice of 
chemists who must have the most precise work- 
ing tools. 


be To our knowledge, there is no filter paper with 
4 lower ash content on the market. In fact, ash con- 
. tent of S&S Quantitative Papers is considerably 


lower than all other papers we have tested — less 
than 0.0072. 


MAKE YOUR OWN TESTS 
with a 


REE S&S SAMPLER 


Mail the coupon for a free S&S Filter 
Paper Sampler made up of many grades. 
There is no obligation. 


Unretouched photographs taken during the incineration 
of S&S Ash-Free Analytical Filter Paper 


2. Ash at end stage of incineration. 


3. Crucible efter completed 


Ask for S&S “‘Ash-Free” Analytical Filter Papers 


And, improved S&S methods of research coupled 
with rigid quality control methods, assure mainte- 
nance of S&S low ash standards lot after lot, for 
unsurpassed precision. 

Ask your laboratory supply house for S&S Analyti- 
cal Filter Papers—the finest, most precise filter 
paper you can specify. Yet S&S quality costs no 
more. If you would like to receive a free S&S 
Filter Paper Sampler, described on this page, just 
mail the coupon below. 


Carl Schleicher & Schuell Co. 
Dept. JC-64, Keene, New Hampshire 
Gentlemen: 

Please send me, free, an S&S Filter Paper Sampler. 
Name. 


Company. 


Address__ 


City. 
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How to detect and 
measure 0,3, 7% 


Choose one of these four combinations 
for a compact, all-purpose laboratory: 


Q...oF 

O+ @...0r 
0+0...0r 
0+0:+90 


PROPORTIONAL 
COUNTING 
SYSTEM 


(PC-3A) 
$1395.00 


Precision detection and counting of alpha and beta- 
gamma activity in prepared samples. No window 
absorption. Full 2 pi geometry. Sample analyzed 
directly inside detecting chamber. High voltage and 
scaling systems operate with US-1 and WSC-1 shown 
below. Accessories optional. 


UNIVERSAL 
SHIELD 
(US-1) 
$395.00 
With beta-gamma 
G-M probe 
Detects gamma and beta-gamma activity i in prepared 
flat samples. Also accepts gamma scintillation de- 
tector, mylar window G-M flow detector, and strip 
chromatograph scanner. Operates with PC-3A. 


WELL-TYPE 
SCINTILLATION 
COUNTER 


(WSC-1) 
$995.00 


Detects low-level gamma activity in test tube type 
samples. Also takes flat type samples. All-transis- 
torized amplifier. Counter-balanced lid. Background 
lower than 140 cpm. Works with any scaler. Oper- 
ates with PC-3A. 

ALL PRICES FOB, INDIANAPOLIS 
WRITE FOR CATALOG OR PHONE COLLECT 


NMC 


INDIANAPOLIS 


Nuclear Measurements Corp. 


2460 N. Arlington Ave. * Phone: Liberty 6-2415 
INDIANAPOLIS 18, INDI A 


International Office: 13 E. 40th Street, New York 16, N. Y. 
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maximum currents in the range of tenths 
of milliamperes/lumen. Photomultiplier 
tubes have sensitivities of the order of 20 to 
20,000 amperes/lumen. (Although the 
sensitivity is stated as amperes/lumen, in 
practice the actual photocurrent must be 
of the order of microamperes. If excessive 
currents are allowed to flow in a photo- 
tube, the electrode surfaces are per- 
manently damaged.) The actual inten- 
sity of light beams that are allowed to fall 
on photomultipliers must be kept low. 

In addition to sensitivity, the other 
factors that condition the application of a 
photoelectric device to a chemical problem 
are the detector’s noise level, speed of 
response to changes in light signal, tend- 
ency to show fatigue effects, and tem- 
perature coefficient. These factors will be 
discussed is some detail later, in connec- 
tion with specific instruments. 


Photovoltaic Cell Photometers 


The simplest form of photoelectric 
photometer consists of a photovoltaic cell 
connected to a sensitive galvanometer. 
The former generates its own current, 
without the need for an external power 
supply, and the latter provides the desired 
read-out. A familiar form of this pho- 
tometer is the pocket-size exposure meter 
sold in camera shops. 


LENS 


LENSHOLDER 


IRIS 


FILTER 


NESSLER TUBE 


TUBE HOLDER ——~ 


CELL 
CELLHOLDER 


Figure 7. Photovoltaic photometer for use with 
Nessler tubes. The Lumetron Colorimeter, Model 
450. 


A precision laboratory instrument of 
this type is the Universal Photometer, 
Model 200 ($120) of Photovolt Corp., N. 
Y. The photovoltaic cell is embedded in 
clear plastic, and a sensitive, wire-torsion, 
indicating galvanometer is calibrated to 
be direct-reading in foot-candles. The 
read-out is made into a valid measure of 
the visual effect of the light signal by use of 

(Continued on page A210) 
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Fig Net weight 45 


Recessed reading scale 
eliminates glare. Situ- 
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ing ease in line of vision 
with load pan. 
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adjustment. 
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Exclusive S/P micro pipette design minimizes 
breakage. Clear, accurate graduations 
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e 4 .02 mi. (20 lambdas) .94 | .025 mi. ( 25 lambdas) 1.05 
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.25 mi. (250 lambdas) 1.20 
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have your S/P representative show you his samples 
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a “visual correction’ filter, which re- 
duces the intensity of those wavelengths 
to which the eye is insensitive in propor- 
tion to the sensitivity of the photovoltaic 
cell in those regions. This form of pho- 
tometer is useful in making surveys of illu- 
mination patterns, in estimating the 
brightness of projection screens, and in 
photographic exposure measurements. It 
is readily adaptable to the measurement of 
the density of photographic negatives and 
prints, and with the addition of a suitable 
slit and scanning mechanism, to the den- 
sitometry of spectral plates or chromato- 
graphic strips. Model 200M ($125) is 
specifically designed as an exposure meter 
for photomicrographic work, and has the 
photovoltaic detector mounted at the end 
of a tube that fits into the barrel of a 
microscope. 


Another photovoltaic photometer made 
by Photovolt Corp. is their Lumetron 
Colorimeter Model 450 ($525), shown 
schematically in Figure 7. This is de- 
signed for use with Nessler tubes, and 
measures the total light intensity reaching 
the detector after passing through the 
column of liquid. This arrangement has 
advantages in the investigation of faint 
colors or slight turbidities, since the 
column of liquid can be quite long (200 
mm). Light from a_tungsten-filament 
lamp is rendered parallel (collimated) by a 
lens, defined in area by an iris diaphragm, 
and restricted to a desired band of wave- 
lengths by a filter. After passing through 
the sample, the light strikes the surface of a 
photovoltaic cell, the output of which is 
measured by the deflection of a light-spot 
galvanometer. The reading with a given 
Nessler tube in place is not to be con- 
sidered as an absolute measure, but should 
be compared with the reading on a stand- 
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Easily the safest, most practical lab ware 


>» Unbreakable NALGENE is light and easy-to-handle . . . 
never slippery even when wet. Prevents accidents. 


> Chemically-resistant NALGENE delivers long-lasting, 
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with its low initial cost. 


For a FREE Nalgene funnel 
and our Catalog H-459, 


write Dept. 48 
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ard taken at about the same time. 

An interesting photovoltaic photom te, 
designed for use with a microscop:: 
manufactured by National Instrun en; 
Co., Baltimore 15, Maryland as thei 
Microphot Ocular ($128.50), shown jy 
cross-section in Figure 8. The oculsr js 
inserted into the microscope tube, an: ay 
image of the specimen under examina ‘io; 
is projected onto the adjustable slit. ‘This 
image is simultaneously viewed by the 
operator through the tilted eyepiece. Thy 
portion of the image that is of interest js 
isolated by means of the adjustable slit, 
and the light intensity of that area is ‘hey 
read out by attaching a sensitive g:lvs. 
nometer to the photocell terminals 4 
micro-cuvette is also available (No. 1904. 
$50) by use of which the Microphot ec: n be 
converted into a micro-colorimeter, em. 
ploying liquid layer thicknesses from ().0| 
to 10 mm, corresponding to sainpl 
volumes from 0.006 to 6 ml. 


ADJUSTABLE 
SLIT 


bz 


Figure 8. Schematic diagram of design of the 
Microphot Ocular made by National Instrument 
Co. 


Photovoltaic photometers intended for 
measurements of reflected light intensity 
are manufactured by Gardner Laboratory, 
Inc., Bethesda 14, Maryland (e.g., 60- 
degree Glossmeter, No. 50-P4, $240 
The design principle of these instruments 
is illustrated in Figure 9. A_ focussed 


Figure 9. Design of the Gardner Laboratory 
glossmeters and reflectometers. 1, lamp; 2, 
socket; 3, lens; 4, parallel plastic bors for 
locating specimen plane; 5, receptor window; 6, 
lens; 7, mirror; 8, detector; 9, switch. 10, 
rheostat for adjusting lamp voltage. 


beam of light is projected noto th: test 

surface, from which a portion of the | ght's 

reflected onto the photocell. With a -:and- 

ard surface in the test position, th: 

intensity is adjusted, using the rheos 

give a reference output at the pho’ 
(Continued on page A214) 
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Turns Apparatus On or Off 


SET IT! 
FORGET IT! 
—AS SIMPLE 
AS THAT! 


The ‘“TWO-TIMER” is a rugged, versatile 20-hour timing device with a high rating (1650 watts) for 
general use as an automatic time control attachment for laboratory, industrial and office equipment. 


SIMPLE TO USE 


You just plug the “Two-Timer” into a 60-cycle 110 volt 
line outlet ,then if you wish to have a device turned off at 4 
certain time, plug it into the black socket on the ““Two- 
Timer’ or if you want it turned on, plug into the white 
socket. 

A multiple socket adapter may be used if you wish more 
than one device turned on or off at the same time. The dial 


SPECIFICATIONS 


RANGE up to 20 hours. Calibrated in hours and frac- 
tions thereof. 


OPERATES on 105-120 volts A.C. 60 cycle. 
RATED load 15 amps at 110 volts (1650 watts). 


POWERED by Bristol ““Circle B’’ synchronous timing motor. 
SUPPLIED rugged hammertone steel case 


face is calibrated in hours—set the ““Two-Timer” knob at 

the of hours Coe thereof) vee wish GUARANTEED for one year. 

erate (turn on or turn off) your equipment. Set it and for- 

get it—it’s as simple ‘as that. Cat. No. JC46400 Each $9.95 


A New RINGING-INTERVAL 
PRECISION TIMER! 


* Marks any length of time from “4 minute to 2 hours 
with a 10 second bell signal 


* Runs for 30 hours with one winding 
* Time is set by the center knob 
* Side levers energize alarm and start clock 


The case is made of durable metal and is attractively fin- 
ished in black wrinkled enamel which outlasts cases made 
of plastics. 


Dial is 3'/2 ins. in diameter. Timer measures 4°/4” x 41/4” 


x 9'/4" and weighs 20 ounces. Cat. No. JC46275 


Each $11.25 
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safe, low cost radioactive reagent 


and sample preparation set for student use 


ow instructors in high schools and colleges having radioactivity meas- 
ring instruments can increase the usefulness of their equipment and 
berform a wider range of dramatic classroom experiments. With the new 
uclear-Chicago Model RNS-100 Radionuclide Set and a simple counting 
byste mm, science students can be introduced to modern uses of radioactiv- 
ty as a natural part of standard science courses. The RNS-100 includes 
bight different radioactive reagents to provide a variety of radiation types 
bnd energies, a microliter pipette and pipette syringe for handling the 
adioactive solutions, 100 stainless steel sample planchets, and a detailed 


nstruction manual. The radionuclides, supplied in volumes of 5 milli- 


iters each, have the following characteristics: 


NORMALITY MAX. TOTAL BETA PRINCIPAL 
CHEMICAL CARRIER OF CARRIER ACTIVITY END POINT GAMMA 
DIONUCLIDE FORM SOLUTION SOLUTION HALF-LIFE (MICROCURIES) ENERGIES(MEV) ENERGIES (MEV) 
ETHYL 

arbon-14 FRUCTOSE ALCOHOL (95%) ....... 5,600 YEARS 50 
Sodium-22 NACL HCL 0.1 2.565 YEARS 10 0.542 0.511, 1.28 
Phosphorus-32 H3PO. HCL 0.1 14.3 DAYS* 10 
Bulfur-35 0.1 87.1 DAYS* 50 

55 2.94 YEARS* 
FECLs HCL 0.1 45.1 DAYS* 1 0.260, 0.460,1.56 1.3.1.1 
obalt-6O CoCLz HCL 0.1 5.26 YEARS 1 0.310 1.17, 1.33 
vinc-65 ZNCL2 HCL 0.1 240 DAYS 10 0.325 1.11 
odine-131 KL Po scctes 8.08 DAYS* 10 0.255, 0.600 0.080, 0.364, 0.638 


. ach of these small AEC license-exempt reagents contains enough activity 
or many analyses. The 50 microcurie carbon-14 solution, for example, 
pmits 110,000,000 disintegrations per minute. Since a sample having an 
activity of more than 1,000,000 dpm is rarely needed for a given exper- 
ment, over 100 experiments can be performed with this reagent alone. 
he RNS-100 instruction manual describes sample preparation, each 
sotope and the nuclear reaction used to produce it, the handling of 
radioactive solutions and solids, and typical 
counting instruments. The Set is priced 


nuclear-chicago at only $34.50 f.o.b. Chicago and is avail- 


CORPORATION 
343 E, HOWARD AVE., DES PLAINES, @DLe for immediate shipment. 


(LEFT) THE RADIONUCLIDE SET FORMS AN INTEGRAL PART OF THE NEW NUCLEAR-CHICAGO 
MODEL 4000 NUCLEAR TRAINING SYSTEM. LITERATURE IS AVAILABLE ON REQUEST. 


(BELOW) THE RADIONUCLIDE SET MAY BE USED TO INCREASE THE VERSATILITY OF THE MODEL 
1613A CLASSMASTER DEMONSTRATOR. ASK US FOR THE CLASSMASTER BROCHURE. 


9K THE SHORT-LIVED 
TOPES, P-32, S-35. FE-55/59, 
AND 1-131 ARE NOT SHIPPED 
WITH THE SET BECAUSE DECAY 
IS SO RAPID. INSTEAD, 
CARDS ARE PROVIDED FOR 
ORDERING EACH OF THESE 
NUCLIDES WHEN DESIRED. 
THE NUCLIDES ARE SHIPPED 
POSTAGE PREPAID AT NO 
ADDITIONAL COST. 
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The unkown is then substituted for the 
standard, and the new output is read. 

A reflection photometer utilizing a more 
sophisticated optical circuit is the Photo- 
volt Corp. Glossmeter (Model 660, $343) 
shown schematically in Figure 10. This 


Figure 10. Optical schematic of the search unit 
of the Photovolt Corp. Glossmeter. 


is a double-beam instrument, since the 
light from the source is divided into two 
paths, impinging upon two different de- 
tectors. One detector, called the ‘com- 
pensating” photocell, receives light from 
the source directly. The other detector 
(the “measuring’”’ photocell) receives the 
light that has been specularly reflected 
from the surface under study. These 
detectors are connected in opposition, so 
that the current from the compensating 
photocell opposes and cancels some or all of 
the current from the measuring photocell. 


This arrangement permits the operator to 
adjust the zero point (corresponding a 
low, reference level of reflected intensity) 
over a wide range, simply by adjusting a 
shunt resistance that is in parallel with 
the compensating photocell. The double 
beam arrangement also improves the 
stability of the zero point, since fluctua- 
tions in the light output of the source 
affect both detectors equally, and hence do 
not change the condition of balance be- 
tween them. For readings other than 
zero, the difference in output of the two 
detectors is read directly on a galva- 
nometer. Since these readings are not 
based on a null balance, they are sensitive 
to variations in the lamp intensity, and a 
constant-voltage transformer is provided 
to stabilize the lamp output. 


Photovoltaic Cell Circuitry 


The principle involved in circuits that 
utilize one photovoltaic cell to ‘“‘buck out’”’ 
the current from a second cell is illustrated 
in Figure 11. In Figure 11 A, the two 
cells, C; and C2, generate voltages that 
drive currents through the resistances con- 
nected across these cells. [In all electrical 
respects, a photovoltaic cell acts simply as 
a battery.| The galvanometer is used 
here merely asa null detector. One side of 
this meter is connected to a fixed point on 
the resistor through which C, sends cur- 
rent; the other side is connected to a 
sliding contact on the resistor shunting 
C,. If the current from C, is larger than 
that from C; (or, if the C.-resistor is greater 
in magnitude), the 7R-drop along the 


C.-resistor will be greater than that across 
the C\-resistor, and a point can be found 


Figure 11. Two common balanced photocell cir- 
cuits, in which the output of a reference cell, C, 
bucks out the output of a sensing cell, C;. The 
meter serves as a null detector. 


with the sliding contactor on the right that 
has the same potential as that existing at 
the fixed connection on the left. At this 
point the galvanometer will show no de- 
flection. If the circuit is so balanced, and 
the illumination on C, changes, a new 
(Continued on page A216) 


HIGH TORQUE * VARIABLE SPEED 


Features: 


Fits narrow space. 


CORPORATION 
P.O. Box 1024 Ann Arbor, Michigan 


3-wire cord is standard. 


Hinged support rod for better positioning. 
Two chucks on Hollow Spindle grip rod firmly. 


The Eberbach Power-Stir now 
offers the above features without 
sacrificing low price, high torque 
and variable speed, outstanding 
features of this popular labora- 
tory stirrer. Designed for inter- 
mittent heavy duty, a rheostat 
controls speed from 100 to 1000 
r.p.m. The 1/10 h.p. motor de- 
velops 16 inch-pounds torque 
through quiet 20-1 worm gear 
drive. Power-Stir is hinged on a 
1/." 11” nickel-plated rod and 


Head-on silhouette, 244” wide. 
Sealed gear head; no lubricant loss. 


positioned by a large wing nut. 
Rheostat housing carries toggle 
switch. Running current, full 
load is .8 ampere. 


No. 7085 POWER-STIR, with- 
out agitator—115 volt, AC— 
$32.50 each. In lots of 12—$29.25 
each. 


No. 7400 Stainless Steel Agi- 
tators, 1/,;” rod with 2” diameter 
blade. Specify length of rod. 
18’—$2.50; 24”—$2.75. 
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Combine Kimble hard and soft glass 
for maximum discounts 


Now . .. it’s easier to qualify for maximum 
discounts offered by laboratory supply dealers 
and realize substantial savings. 

Because, now you may combine your hard 
(Kimax) and soft (standard flint) glass tubing 
and rod orders. 

Ask your Laboratory Supply Dealer about 
the many new sizes available from Kimble 


KIMBLE LABORATORY GLASSWARE 


AN @ PRODUCT 


which give you a complete selection of hard 
and soft glass tubing and rod. It’s all part of 
the Kimble expansion program. 


The complete Kimble line of tubing and rod 
is listed in Catalog Supplement SP-57. 


For your copy, write to Kimble Glass Co., 
subsidiary of Owens-Illinois, Toledo 1, Ohio. 


GENERAL OFFICES - TOLEDO 1, OHIO 
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balance may be obtained by readjusting 
the position of the sliding contact. The 
location of the sliding contact at balance 
can be calibrated in terms of light inten- 
sity. It will be evident that in this circuit 
the photocells deliver current at all times, 
and the balancing operation consists in 
locating points of equal potential on the 
shunting resistors. 
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LIGHT INTENSITY IN LUX 


Figure 12. Output voltage of a typical photo- 
voltaic cell (selenium) as a function of intensity of 
illumination. 


Figure 11 B shows a different bucking 
arrangement, in which the two photocell 
outputs oppose each other directly. The 
current from C, tends to drive electrons 
through the galvanometer in a certain 
direction (from bottom to top, in the 
diagram). The current from C, tends to 
drive electrons through the same meter in 
the opposite direction (from top to bot- 
tom, in the diagram). When these two 


currents are equal, the galvanometer does 
not deflect and the circuit is in balance. 
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LIGHT INTENSITY IN LUX 


Figure 13. Output current of a typical selenium 
photovoltaic cell as a function of intensity of il- 
luminati Resist in the external circuit 
is indicated next toeach curve. All curves refer 
to the same photocell. 


The bucking current from detector C2 is 
adjusted by varying the magnitude of its 
shunting resistance. 

The relationship between the output 
signal of a photovoltaic cell and the in- 
tensity of the illumination falling on its 
surface depends markedly on the type of 
circuit employed for the measurement. 
The voltage generated across the terminals 
of a typical selenium photocell as a func- 
tion of light intensity for two different 
circuit resistances is shown in Figure 12. 
The current that flows when this photo- 
voltaic cell is connected in circuits of 


various resistances is shown in Figure 1}, 
It is evident that a linear relationship is o )- 
tained only when photocurrents are meas- 
ured under short-circuit conditions; i.-., 
with negligible resistance in the extern] 
circuit. For all other cases, the scale of 
the instrument must be calibrated empi’i- 
cally. 
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Next: Continuation of the survey of pho- 
tometers and colorimeters. 
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IN THE LAB-- 
use TIME TAPE for best results! 


Proven superior by actual use. Here is the 
toughest, most durable pressure-senitive 
tape available. WRITE ON IT! TYPE ON IT! 
Acid, water, dirt, grease or heat don't 
affect it! Withstands temperatures from 
+250° to —70°! A variety of colors avail- 
able in plain or pre-printed to your specs. 
Numbers, identification, warning and many 
other time-saving uses can cut costs and in- 


crease efficiency. 
For samples and prices 
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PROFESSIONAL TAPE CO., INC. 
355 Burlington Ave., Riverside, Ill. 
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< 
IN THE LABORATORY Du Pont Reagents must pass rigid tests for strength and 
purity. Here, a technician makes a sulfate determination. Standards are high— 
arsenic content, for example, must not exceed 1 part per hundred million. 


ON THE FILLING LINE an operator rechecks for purity, even though Du Pont 
Reagents are carefully filtered and their bottles thoroughly washed. Foreign mat- 
ter or the slightest off color is immediate cause for rejection. 


Du Pont Reagents are checked 113 times 
during manufacture to assure highest purity 


More than 113 tests during manufacture, packaging and storing 
assure the consistent high purity of Du Pont Reagents. You can 
count on their quality—each must equal or surpass American 
Chemical Society and electronic-grade requirements as well as 
those of the U.S. Pharmacopoeia and U.S. Food and Drug Admin- 
istration when they apply. 

In addition, you get the advantages of single-trip cartons, safety 
gris on 5-pint bottles, dripless sleeves and color coding-of caps 
and labels. Get full details about dependable Du Pont Reagents 
and the name of your nearest distributor by writing Du Pont, 
Industrial and Biochemicals Department, Room 2533-JE Nemours 
Bui ding, Wilmington 98. Delaware. 
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ACETIC ACID GLACIAL 
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in 4;309 
laboratory chemicals. 


SPECIFY MC&B | 
MC&B manufactures or processes almost every laboratory chemical, CH 


hecks every lot against specifications and stocks them all. 
Also stocked by the nation’s finest distributors. Matheson Coleman & Bell 


Division of The Matheson Co., Inc. @ Norwood (Cincinnati), Ohio; East Ruthe: 1d N 
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this 
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pipet 


| PYREX laboratory ware ... the tested tool of modern research 
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If the pipets you give your students seem 
to chip and break with regularity, it may 
not be the students’ fauit. 

It’s just good sense to design a student 
pipet a little more ruggedly than the pipet 
you give to a man who knows his way 
around a lab. 

Like this student transfer pipet No. 
7102. It’s made to last. Tip is stoned 
smooth to a double bevel to resist chipping 
and snagging. Bulb reinforced heavily 
where it joins the stem. Mouthpiece is 
fire-polished for protection. Stem and bulb 
made as thick as possible . . . you can 
make low-expansion No. 7740 glass thick. 

Seldom does the student need Class A 
accuracy, so we designed this to be a little 
less accurate than Class A and to sell for 
about 15% less. 


This ability to make points of stress 
strong points, this attention to details, this 
concern with strength is typical of the 
Pyrex labware line, particularly of the 
many new student pieces we've added in 
the last year or two. 

If you’re not familiar with these new 
items, Supplements No. 3 and 4-10 to our 
lab catalog give complete details. Also 
check the quantity case discounts which 
run as high as 23.5%. Write 76 Crystal 
Street, Corning, N. Y. 
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stirring 
under load 
without slippage 
—even at 
low speeds! 


HEAVY 


UTY 


For all around laboratory usé, no other 

unit made can approach the performance 

of this powerful, dependable motor stirrer! 
This exclusive Greiner unit will not slip under 
load . . . even at low speed or when wet 

or oily—unlike any other types of variable 
speed motors using cone or disc clutch devices 
for speed adjustment. Its 1/50 h.p. back 

gear motor, with a positive worm gear speed 
reduction of 3 to 1, provides speed control 
from full "speed of 5,000 rpm on 


G22760 


extension of armature shaft to 1,700 rpm 


G2278S 


EMIL GREINER 


G22762 


on reduced speed shaft. 


- @ 22760 Stirrer Motor, Improved Form, Universal With Rheostat, fitted 
with positive ball joint clamping arrangement for quick and con- 
venient setting of either shaft in either vertical or selected angular 
position, and with speed controlling rheostat enclosed in 
supporting frame. 

1/50 hp universal ball bearing motor for D.C. or A.C. 
S reduction at stirrer shaft even at low speeds without loss 
of torque due to gear reduction. Armature speed not reduced 

' to point where load will affect or stop rotation. 

' Adjustable lateral angularity of stirrer shaft in 30° steps by 
rotating gear housing. 

Switch for line circuit in rheostat with knob and graduated dial 
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for speed control. Mounted in housing between clamp and motor — 


20-26 N. MOORE STREET (Glo) 422.0. Y..13, 


us giving greater clearance for stirring large diamete: _ 


containers. 

New design with fully enclosed frame makes motor safe to us« 
with inflammable liquids. 

Fitted with best quality standard keyless Jacobs chuck to hol 
shafts from less than 1/16” to slightly over 1/4”. Fitted with 
pulley for belt drive when desired. Complete as described wit! 
chuck and clamp, but without ig or special stand. Fo: 
operation on 110 volts A.C. or D.C. E 72.50 
G 22762 Stirrer Motor and Rheostat, same as G22760, but 220 os 
A. or D.C. Each 87.50 

G 22785 Special Support Stand, with 12” sovead and 80” chrom: 
plated rod. 11.5¢ 
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A VERSATILE CLOCK REACTION 


Submitted by: James L. Dye, Michigan State University, East Lansing 


Checked by: Twenty MSU Traveling Science Teachers 
PREPARATION 
Obtain four beakers or large test tubes, 2-100 ml 


graduates, a thermometer, burner or hot plate, timer, 
and prepare the following three solutions: 


Solution A: 

50 g of potassium iodide, KI 

90 mg sodium thiosulfate, Na2S.O; 

10 ml of 5% soluble starch in sufficient water to 
make 1 liter of solution 

Solution B: 

5 g of sodium peroxysulfate, Na2S.Ox in sufficient 
water to make 1 liter of solution. If all of the 
solid cannot be dissolved, pour off the clear sat- 
urated solution. 


Catalyst: 
A small amount of a dilute aqueous solution of 
FeSO, with CuSO, in a dropping bottle. 
DEMONSTRATION 


1. Mix equal volumes of Solutions A and B and note 
time for appearance of the blue color. 


DEMONSTRATION NOTES 


2. Mix one volume of A plus one-half volume of B 
plus an equal volume of water. Note time for appear- 
ance of blue color. 

3. Mix equal volumes of A and B, one of these solu- 
tions being chilled or heated 20° below or above room 
temperature (this results in an average temperature 
change of 10°). Note time for appearance of blue 
color. 

4. Mix equal volumes of A and B with one drop of 
catalyst added to B. Note time for appearance of blue 
color. 

REMARKS 

This demonstration is most dramatic if solutions A 
and B are prepared and given to four separate students 
who mix them simultaneously in front of the class. 
This clock reaction has the advantage over others in 
that it is possible to demonstrate all of the common fac- 
tors discussed in connection with the speed of reactions, 
temperature, concentration, and effect of a catalyst. 


1 Rewritten from Srervpacn, Orro F., ann Kine, V., 
“Experiments in Physical Chemistry,’ American Book Co. 1950, 


Journal of Chemical Education - 


April 1960 


From time to time, items such as the following which do not require a full half page will be listed together. 
Some of them will be modifications of previously published demonstrations, in which case ti is suggested 


that they be clipped and attached to the pertinent experiment. 
CATALYTIC OXIDATION OF AMMONIA 


Clayton Berling of Oakland City College, Oakland, 
California, points out that the use of copper wire gauze 
in place of the coiled platinum or copper wire (see dem- 
- onstration notes THIS JoURNAL, September 1957, and 
Tested Demonstration, Number 17-11 THis JOURNAL, 
May 1956) results in a more spectacular display. This 
is particularly true if the room can be slightly darkened. 


A DEMONSTRATION AID 


Edgar J. Baney of the New Buffalo High School, New 
Buffalo, Michigan, suggests the use of a backdrop con- 
structed from the peg board type of masonite with one 
side painted white and the other side painted black. 
When used in conjunction with appropriate hooks or 
clamps for the support of exhibits or demonstrations, it 
greatly improves visibility for student observers. 


A TIME SAVER 


When small quantities of solids are required for repe- 
tition of a demonstration, much time may be saved by 
weighing out several samples and storing for future use 
in gelatin capsules. Frequently after one sample has 
been weighed out and placed in a capsule, sufficient ac- 
curacy may be obtained by loading additional capsules 
with a corresponding volume. Rapid solution of solids 
is effected if solids are ground to a fine powder prior to 
loading. This technique has been used successfully in 
supplying the Michigan State University Traveling Sci- 
ence Teachers. 


A CORRECTION 


Sister Mary Casimir, RSM, has discovered a misprint 
in the equation given in the connection with the reduc- 
tion of cupric ion by white phosphorus on page A267, 
June 1958, of THis JourNAL. It should read: 2P + 
5Cutt + 8H.O = 2H;PO,; + 5Cu + 10H*+. 
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Analyze 


faster, more accurately 


The determination of total Nitrogen ... Ammonia Nitrogen 
... Protein Bound Nitrogen . . . Nitrate Nitrogen... is im- 
portant in the analysis and control of plant foods, agricul- 
tural products, explosives and munitions, and in clinical 
tests. 


J. T. Baker offers you a choice of reagents particularly 
suitable to the needs of your nitrogen determination. What- 
ever your sample, or the method you elect, one of the 
‘Baker Analyzed’ Reagents described below will help you 
work rapidly, with greater precision and accuracy. 


4 o. CHOOSE ‘BAKER ANALYZED’ SODIUM HYDROXIDE 50% 
i SOLUTION . . . for the neutralization of the acid digestion in 
the Kjeldahl nitrogen determination. This reagent affords 
an assay in the range of 50.0-52.0% NaOH .. . the proper 
* concentration for direct addition to the digested sample. 
No fuss to dissolve, and less chance to “bump” than when 

adding pellets to the flask. 


Low blank values are assured by control of Nitrogen Com- 
pounds (as N) to 0.0005% maximum. Carbonate (as 
Na,CO;) is held to a level of 0.10% maximum. The poly- 
ethylene bottle is convenient and easy to use . .. no chance 
for breakage. Available in both 1 pt. and 8 pt. sizes. 


| CHOOSE ‘BAKER ANALYZED’ POTASSIUM IODIDE. . . for the 
| preparation of Nessler Solution for the colorimetric de- 


termination of ammonia. The label shows actual lot assay 
. content is important to “4 of fertilizers 
- 99.5% or higher . . . and the actual lot analysis of trace ns porticulerd ble for 0 
ol of plant and 


impurities. Nitrogen Compounds (as N) controlled to 
0.001% maximum assure low blank values. 


CHOOSE ‘BAKER ANALYZED’ POTASSIUM NITRATE .. . as a ref- 
erence standard for nitrometer calibration. This reagent 
meets A.C.S. specifications, and affords an assay controlled 

to a minimum of 99.9% (dried basis). Perchlorate content 
| (as KCIO,) is held to 0.03% maximum. Uniform small 
, crystals aid rapid weighing and are easier to handle. 


| ANALYTICAL, RESEARCH AND DEVELOPMENT CHEMISTS .. . you 
} can always depend on ‘Baker Analyzed’ Reagents for 
higher defined purity. The Actual Lot Analysis appears 
on every ‘Baker Analyzed’ label. You will find the Actual 
Lot Assay (not merely a range assay) on more than 300 
‘Baker Reagents. 


J. T. Baker Chemical Co. 


New Jersey 
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YOUR LSR. .. let him help solve your problems 
of laboratory supply. Your LSR (Laboratory 
Supply Representative) is an expert. His aim is 
always to anticipate your needs. His job is to 
supply you with the equipment, glassware and 
chemicals you need . .. when you need them. 
When emergencies arise, call him at once! 

His knowledge and experience can work for you. 
He’s a good man to know better! ty 
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For men who like to translate ideas into realities 


Are there, among your students, those who like to trans- 
late theory into practical reality? 

For instance, a new product comes out of research. 
How can it be made commercially? What materials would 
be best? What new design or equipment is necessary for 
its production? What are the economics involved? 


If translating ideas into realities is what your students 


would like to do, why not suggest a career with Allied 
Chemical? We are always looking for men with initiative 


Engineering trainees at Allied’s Delaware Works, where 
fluorine compounds and other heavy chemicals are produced. 


A|DOOR IS OPEN AT ALLIED CHEMICAL 
\ 


and ingenuity to help put our new chemicals, plastics and 
fibers into production . . . to take their place with the more 
than 3,000 products now being made in our 100 planis 
throughout the country. 

Write today for a newly revised copy of “Your Future 
in Allied Chemical.” You'll find it really helpful in an- 
swering student inquiries. Just write us at: 


Allied Chemical, Dept. 46-RE3, 
61 Broadway, New York 6, N.Y. 


BASIC TO 
AMERICA’S 
PROGRESS 


DIVISIONS: BARRETT GENERAL CHEMICAL + NATIONAL ANILINE + NITROGEN 
PLASTICS AND COAL CHEMICALS - SEMET-SOLVAY+ SOLVAY PROCESS - INTERNATIONAL 
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for every requirement from “STUDENT” to «MASTER SCIENTIST” 
BOEKEL’S a PRODUCTS ARE AN ASSET 


FROM BASIC ACCESSORIES 


Alcohol Lamps 

Beakers 

Burners (all types) 

Burner Accessories 

Clamps 

Combustion Boats 
Condensers 

Cork Borers 

Cork Borer Sharpener 
Deflagration Spoons 
Evaporating Dishes 

Filter Pumps 

Funnels 

Microscope Slide Dispensers 
Stopcocks and Connections 
Support Stands and Rings 
Test Tube Holders 

Test Tube Racks 

Tripods and Wire Gauzes 
Water Baths 


TO SPECIALIZED APPARATUS 
for the Sciences 


Autoclaves 

Bacteriological Incubators 

Centrifuges, Hand 

Constant Temperature Ovens 

Drying Ovens 

Extraction Apparatus 

Flash Point Testers 

Kjeldahl Distillation Apparatus 

Paraffine Embedding Ovens 

Pipette Washers and Dryers 

Sterilizers; Hot Air, Water, 
and Steam 

Viscosimeters 


BOEKEL products are made by skilled 
craftsmen using the highest quality 
materials—your assurance of dependable, 
long service life. If the very best is Me, 13278 
important to you, always specify Water-Jacketed 

“BOEKEL” to your dealer! Poraffine Embedding Oven 
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PRODUCTS ARE KNOWN BY THE TRADE MARK ( F-3) DISTRIBUTED THROUGH LABORATORY SUPPLY DEALERS: 
| nufactured by WM. BOEKEL & CO., INC. PHILADELF HIA 6, | 
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THIS NEW LAPINE CLAMP facture 


nature. 
WILL HOLD IT! type, re 
ple swit 
You’re always right when you reach for a new LaPine Wide- Power-C 
Range Clamp! Each is a complete assortment in itself. You no tor Con 
longer have to try a clamp “‘for size’’ because LaPine clamps Range-I 
have special jaws that hold objects of any shape from 0 to 3’ 
diameter gently—or in a vise-like grip. Fine wires or capillary > The i 
tubes, beakers, and even separatory funnels are held securely sonic cle 
because of precise, two-way, springless jaw control. Forty, bk 
NOW THREE TYPES ARE AVAILABLE bertson, 
The LaPine Extension Clamp gives you maximum versatility. beginnin 
The new Utility Clamp gives you quick, universal adjustment machine 
and features good, big thumb screws in addition to wide range compare 
jaws. LaPine Burette Clamps have jaws fixed vertically to save ity, per! 
you time and give you perfect set-ups. more €X} 
All LaPine clamps are made like fine drafting tools. They are ’ 
corrosion resistant and built to last. Jaws are die-cast alumi- < Fishe 
num, plastisol coated. Holders are die-cast aluminum. Trur- ae 
nions, adjustment screws, and extension arms are nickel plated ma ar) 
brass. Pins and T-handle are stainless steel. i. 


You'll like these clamps. Order some today! temperat 
No. CE76-95 Wide-Range Extension Clamp, each... . 
each in lots of 12 $2. > TI 
No. CE75-95 Wide-Range Utility Clamp, each ps 
each in lots of 12.. can cut 1 
No. CE75-85 Wide-Range Burette Clamp, each....................... 52.50 creases a 
each in lots of 12 $2.25 by elimi 
No. CE77-10 Clamp Holder (nickel-plated zinc die-casting, holds plenishm 
rods up to 5/16” diameter) each 5 conte 
each in lots of 12. 5 54 ontents 
Write for discounts on larger quantities. ion, Fe 
Bulleiin | 


Ine, 42 


ARTHUR $. LaPINE and COMPANY tino: 


MANUFACTURERS & DISTRIBUTORS newly -de 
that pro 


| 
I 
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LaPine Wide-Range Burette Clamp 
{ 
4 LaPine Wide-Range Utility Clamp 
i 
i 
q 
ieee LaPine Wide-Range Extension Clamp 
fre LaPine Clamp Holder 
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Out of the 
EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 


Chemical Education and the date of the particular issue. 


Pamphlets, 


booklets and similar literature are gratis unless otherwise specified. 


New Apparatus and Equipment 


p A 1.8 liter dewar for the storage of 
liquid helium has been introduced as 
standard equipment by Superior Air Prod- 
ucts Co., Newark, New Jersey. The 
dewar is designed te meet the need for a 
laboratory size for use in industrial, 
government, and university laboratories. 


» Farrand Optical Co., Inc., Bronx Blvd. 
and East 238th St., New York 70, N. Y., 
announces a new development in its pro- 
duction of Electron Multiplier Photom- 
eters. Heretofore available with a 
battery power supply, the unit can now be 
obtained with a transformer for line opera- 
tion. 


» A recent invention by Blue M Electric 
Co., 138th and Chatham St., Blue Island, 
Illinois, opens an unparalleled transition in 
the art of temperature controls manu- 
facture for ovens and equipment of similar 
nature. Replacing conventional on-off 
type, resistance thermometers, and multi- 
ple switch-type controls is Blue M’s new 
Power-O-Matic 60 Saturable Power Reac- 
tor Control with a fail-safe device called 
Range-Lock. 


> The introduction of a low price ultra- 
sonic cleaner, the diSONtegrator System 
Forty, by Ultrasonic Industries, Inc., Al- 
bertson, L. I., New York, heralds the 
beginning of a new era for these unique 
machines. With a half gallon capacity, it 
compares in power, cleaning tank capac- 
ity, performance, and appearance with 
more expensive ultrasonic cleaners. 


> Fisher Scientific Co., 717 Forbes St., 
Pittsburgh 19, Pennsylvania, offers revo- 
lutionary new Platinum/Clad Labware. 
Budget. priced, 400% stronger than solid 
platinum ware and able to resist 1000°F 
temperatures. 


> The new Coleman Model 27 Autofiller 
can cut titration time up to 30%. It in- 
creases accuracy and reduces titration cost 
by eliminating the need for manual re- 
plenishment and adjustment of buret 
contents to volumetric zero for each titra- 
tion. For complete information request 
Bulletin B-256 from Coleman Instruments, 
Ine., 42 Madison St., Maywood, Illinois. 


> A new series of hot plates featuring a 
newl\-designed thermostatic control unit 
that provides close, stepless control of 


temperature from 10° above ambient to 
700°F is announced by Thermo Electric 
Manufacturing Co., 471 Huff St., Dubu- 
que, Iowa. Type 2200 Hot Plate con- 
sists of four models in two sizes, 12” 
12” and 12” X 24”, each for either 115 V or 
230 V operation. 


> A triple-constant, immersion type con- 
ductivity cell with automatic temperature 
compensation and thermistor for tempera- 
ture measurement is available from Indus- 
trial Instruments, Inc., 89 Commerce Rd., 
Cedar Grove, New Jersey. 


> Ion Exchange Products, Inc., 222 W. 
Ontario St., Chicago 10, Illinois, an- 
nounces that production has begun on the 
Mitey Portable Water Softener. The 
Mitey weighs only 40 pounds and measures 
6'/: inches in diameter by 32 inches high. 


> A new Ealing 2-dimensional microscope 
priced at under a thousand dollars features 
the following specifications: scans 20 x 
10 cm; reads direct to 0.01 mm; reading 
accuracy + 0.01 mm; two scope objec- 
tives: X 5 and X 20; working distance: 
4 cm. The instrument measures both 
opaque and transparent objects and with 
minor adjustment can be placed directly 
on the object to be measured. Complete 


(Continued on page A229) 
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The most dazzling cars on the road today For qualified bachelors, masters, doctors. for disteit 
wear gleaming coats of Du Pont “Lucite”’* | career opportunities are greater today at J Brooks li 
acrylic lacquer. For “Lucite” stays bright | Du Pont than ever before. There is an in- basie ad 
and beautiful three times longer than the teresting Du Pont future for metallurgists. — me 
best conventional finishes. physicists, mathematicians and electrical J] tion, ‘en 
Like hundreds of other products devel- and mechanical engineers, as well as for 9M Rotamete 
oped through Du Pont research, “Lucite” chemists and chemical engineers. @ Carbo: 
has created all kinds of new jobs. Jobs in A newly employed engineer probably a Me 
the laboratory. Jobs in production. And — won't develop a revolutionary new process a 
jobs in sales and marketing. Good jobs his first year. Nobody expects that. But he J and othe 
that have contributed substantially to the _ will be given responsibility from the very 9 “tonium 
growth of Du Pont. start, along with training that is personal- be Car’ 
Since our research constantly leads to new ized to fit his interests and special abilities. Jj """"* : 
and better products, there will always be a Our advancement policies are based on the ers 
real need for good men to fill good jobs. conviction that our men should work at or furnit = 
The very nature of our business makes re-  "€@F the top of their ability. For as they Jj sience el 
search pay off. This is probably why our _8TOW, 80 do we. pol + 
sales have increased more than tenfold dur- If you would like more information about a 
ing the last twenty-five years. And for every _ opportunities at Du Pont, for use in career HJ, ¢ 

dollar we have spent on research during _—_ counselling, write E. I. du Pont de Nemours & ji, ge 
these years, we have been able to invest & Co. (Inc.), 2420 Nemours Building, HM wes of ¢ 
three in new production facilities. Wilmington 98, Delaware. Indust rial 
Ardsley, ] 
* “Lucite” is Du Pont’s registered trademark for its acrylic lacquer t 4 N 
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Out of the 


EDITOR’S BASKET 


details can be secured from The Ealing 
Corp., 40 University Rd., Cambridge 38, 
Ma-sachusetts. 


» \ new magnetic stirrer capable of mix- 
ing and stirring solutions in as many as 
six vessels at one time has been announced 
by Labline, Inc., 3070 W. Grand Ave., 
Chi-ago 22, Illinois. A feature of the 
unit, called Synchro-Drive, solves the 
problem of stirring several vessels simul- 
tancously, at the exact same speeds. 


> .\ new and improved timing device is 
now being used on Syntron Co.’s Model 
TS-31 Test Sieve Shaker. Merely by 
pushing a button, the timer is reset for the 
same time cycle as the previous run. Com- 
plete information is available from Syn- 
tron Co., 291 Lexington Ave., Homer 
City, Pennsylvania. 


New Literature 


@ Baird-Atomic, Inc. has recently made 
available a Radio-isotope Wall Chart con- 
taining important chart information on 
dosimetry of radioisotopes, decay tables, 
optimum counts chart, gamma ray ab- 
sorption, gamma spectra and many other 
useful charts and diagrams for the user of 
radio-isotopes. This wall chart is avail- 
able without charge to interested parties 
and can be obtained by writing: Atomic 
Instrument Sales Manager, Baird- 
Atomic, Inc., Cambridge 38, Massa- 
chusetts. 


@ A functional Bulletin #110, now ready 
for distribution, shows the full, integrated 
Brooks line of rotameters. It states the 
basic advantage of variable area flow 
meters and displays the various types of 
meters in their specific areas of applica- 
tion. Copies are available from the Brook 
Rotameter Co., Hatfield, Pennsylvania. 


@ Carborundum’s January issue of Ad- 
vanced Materials Technology is a jackpot of 
the latest data on zirconium lined reactor 
vessels, zirconium hydrochloric acid pumps, 
and other corrosion resistance data on 
zirconium. Write the Advertising Branch, 
The Carborundum Co., Buffalo Ave., 
Niagara Falls, New York, for a copy. 


@ Duralab Equipment Corp. announces 
a complete line of science laboratory 
furniture and equipment fer the modern 
science classroom. Ask for a copy of 
Catalogue DE-4, from Duralab Equipment 
Corp., 972 Linwood St., Brooklyn 8, 
New York. 


@ Geiyy Surfactants is an eight-page bulle- 
tin on the physical properties and end 
uses of these materials. Write Geigy 
Industrial Chemicals, Saw Mill Rd., 
Ardsley, New York. 


@ Th National Science Foundation is 
publis}ing a series of reports which de- 
scribe ‘he activities of the various agencies 
of the U. S. Government in providing 
«ienti‘ic information to the public. 

One of the most valuable of all these 
services is that of the Patent Office in 

(Continued on page A231) 


@ Adjustable heating current 
@ Step by step instructions on top 


| Glass tubing, bottles, or jars up to 3 inches in 
| diameter can be cut neatly and quickly with this 

cutter. Soft glass, Pyrex-Brand Glass, or other 
| hard-glass tubes can be cut with equal ease. The 

article is first encircled with a scratch made by a 
| cutter wheel conveniently mounted on the side of the 
| transformer, the scratch is heated by contact with 
the hot wire, and then cooled quickly by applying 
water or by blowing on it. No other equipment is 
required. 


r 


The cutting wire is supported on two insulated 
| posts and is heated by current from a 12-volt trans- 
| former serving as the base. No. 24(B & S gauge) 
nichrome wire is used and is easily replaced. Three 
extra wires are included. By means of an adjust- 
ment on the transformer, the current can be con- 
trolled to give the optimum heat for whatever type 
of glass may be vsed. An instruction plate is 
mounted near this control. The unit operates on 
| 115 volts, 50 or 60 cycle A.C. Over-all dimensions 
| are 6 x 4'/, x 9 inches high. 


Each, $42.50 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


ESTABLISHED 1880 


1515 Sedgwick Street, Dept. D-1, Chicago 10, Illinois, U. S. A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


Cut GLASS TUBING AND BOTTLES 
with the Welch HOT-WIRE CUTTER 
Produces Clean, Straight Breaks 
Cuts Hard or Soft Glass with equal facility 


@ Wire is readily replaceable, 
extra wires included 


No. 5210 


@ NO CALIBRATION REQUIRED 


mercial prototype. 


bas Density Detector 


@ LINEAR ACROSS BROAD RANGES OF CONCENTRATION 
@ REQUIRES NO SCARCE OR COSTLY CARRIER GASES 


Now a practical reality for 1960! Researchers at Standard Oil Company 
(Indiana) have designed a simple density detector that fulfills all these 
requirements. In cooperation with them, GOW-MAC has produced a com- 


The Gas Density Detector is the only one in use today that measures a 
single additive physical property of the chromatography gas, i.e., a prop- 
erty that depends only upon the number and kind of atoms in the molecule. 
Knowing the molecular weight of the components, the chromatographic 
peak areas can be converted directly into weight per cent. If the molecular 
weights are unknown, they can be determined by the Gas Density Detector. 


Measurements made by the Gas Density Detector are closely comparable 
to those from thermal conductivity cells. Precision and accuracy are excellent. 


SEE DECEMBER ISSUE, ANALYTICAL CHEMISTRY— 


“The composition of Crude Oil through Seven Carbons 
as Determined by Gas Chromatography” by Martin and Winters. 


is) VISIT BOOTH 530 at the 1.S.A. SHOW 


San Francisco, May 10th thru 12th 
no Write for full information; address inquiries to Department CE 


\NSTRUMENT COMPANY 


100 KINGS ROAD, MADISON, NEW JERSEY, U. S. A. 


Telephone FRontier 7-3450 
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Don’t Shortchange The Student! 


| The school and college laboratory is the training ground for budding 

; scientists. It is in school that they learn the fundamentals which they carry 
throughout their entire lives. It is in school that they formulate the thought 
processes which they put to good use in the years following graduation. 


Because of the importance of this training, no school or college will offer 
students an inferior textbook or an incompetent instructor. The best is none 
too good for the scientist of tomorrow! 


/ Similarly . . . the best in laboratory equipment is none too good for 

h today’s scientific student. Unfortunately, there is available in this field, 

i laboratory glassware which is known as the “second”, or “school” grade of 
well-known manufacturers. 


Don’t cheat your students of the opportunity to work with the best 

available laboratory glassware . . . especially when you can buy it cheaper 

a than some of the “inferior” grades. Specify Diamond D and be sure of the 
best. For the complete story of Diamond D manufacture write today for 
our booklet “Behind The Diamond D” Doerr Glass Company, Vineland, N.J. 


OL’ NANTUCKET WEATHER CLASS 


Here is a hand-blown replica of the weather glasses used on the 
square-rigged sailing ships that rounded Nantucket Light more 
than a century ago. It is a crystal-clear pear-shaped pendant 
which hangs on a 1014" long wrought iron bracket. Fill the glass 
with water according to directions; chart shows how to translate 
movement of water in spout in terms of weather forecasts, Ideal 
for home, office, den, recreation room, college dorm or classroom. 
$3.95 postpaid. Doerr Glass Specialties, Inc., Vineland, N.J. 
Offer good only in continental U.S. and Canada. 


Diamond D Laboratory Glassware \ 
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publishing and making available technical 
kr owledge contained in patents. This and 
ot .er scientific information services of the 
P: tent Office are described on pages 17-23 
of report NSF 59-58, entitled Scientific 
In ormation Activities of Federal Agencies, 
N. vember, 1959, Number 3, United States 
Di oartment of Commerce—Part I. 

"he report can also serve as a basis for 
ex laining the services of the Patent 
Of ice to inventors and others. Additional 
covies of the NSF report, which include 
no: only this section relating to the Patent 
Of ice, but other sections relating to the 
Otice of Technical Services, the Bureau 
of the Census and the Bureau of Public 
Roads, may be obtained from the Super- 
intendent of Documents, U. 8. Govern- 
ment Printing Office, Washington 25, 
D. C., or from the nearest Department of 
Commerce Field Office, for fifteen cents 


High-Temperature 


COMBUSTION TUBE FURNACES 
Temperatures to 2600° F. 


Hevi-Duty High-Temperature Tube 
Furnaces are omen compact units, 
designed for applications requirin 

temperatures from 1700° F. to 2600° F. 
A tap-changing transformer, plus 
all controls and instruments necessary 
for operation, is housed in the pyra- 
mid . Easily replaceable Silicon 
Carbide heating elements arranged 
above and below the heating c r 
and multiple zone temperature con- 
trol provide uniform heat. Two input 
selection switches offer 48 steps of 
temperature control for each heating 
zone. Fast heat-up and low power 
consumption are provided through ef- 


per copy, with a 25% discount on orders ficient designs. 

for 100 copies or more. ¥: Write for Bulletin 254 for complete details. 

@ Volume 4, Number 1, January, 1960, TYPE eae. vouts PRICE 

Platinum Metals Review is now available CONTROL 

from J. Bishop & Co. Platinum Works, G-02712-PT 12" 2" 0.0. U 230-60 cycle 250 $ 630.00 

Malvern, Pennsylvania. G-02720-PT 20” 2” 0.0. 2 230-60 cycle 410 1,045.00 
G-5727* 27” 5” 0.D. 3 230-60 cycle 1,880 2,695.00 


@ Just released is the latest issue of 
Lablog, the periodic supplement to Will 
Corp.’s Catalogue 7. In addition to 
other new instruments and apparatus 
never before listed, Lablog 3-59 offers the 
new Spinco Ultra-Micro System—the 
complete clinical laboratory on one desk- 
top. Write for your free copy of Lablog 
8-59, Box 1050, Rochester 3, New York. 


*Fioor-mounted. 36-step transformer located in furnace stand. Control! instruments seporate. 


FOR GENERAL AND SPECIALIZED LABORATORY APPLICATIONS 


“Multiple Unit” 


HOT PLATE 


Temperatures to 750° F. 


7 Standard sizes, sturdily built 
to industrial standards. Long 
life heating units radiate di- 
rectly to the steel top plate as- 
suring fast heat up and an even 
heat over the entire top surface. 


Three switch heat control offers 
high, medium and low heats. 


Write for Bulletin 835 for complete details. 


@ A complete bibliography on the ele- 
ment tungsten has been made available by 
Svivania Electric Products, Inc., Chemical 
and Metallurgical Division, Towanda, 
Pennsylvania, for $1.00. 


@ A new catalogue identified as Price List 
N combines working data on the Bio-Rad 
Laboratories line of ion-exchange materi- 
als with pricing and ordering information. 
Contact Bio-Rad Laboratories, 32nd & 
Griffin Ave., Richmond, California. 


@ Data folder GSS-1 gives the details on 
a new gamma spectrometer system de- 


signed to eliminate the “dark current’’ Location of 
defect common to conventional systems. Number ‘inches Weight: Ins. 
N. Arlington Ave., Indianapolis 18, In- - 
Sana 20 12x18 12” 55 1800 70.00 
22 18x12 18” 55 1800 70.00 
@ \ new VECO Data Book has,yest been 30 18x24 18” 110 3600 102.00 
published covering thermistors and varis- 32 24x18 24" V0 3600 102 00 
tos, thermal conductivity cells, electronic 40 62x18 18” 28 1200 50.00 
co: trols and thermal, electronic, and physi- 44° 42x24 24” 30 600 50.00 
cal-sensing devices. Send $1.00 to Victory Each Hot Plate operates on 115 or 230 volts.  *Maxi Temperature 450° F 


En cineering Corp., 586 Springfield Rd., 
Un on, New Jersey, for a copy. 


@ \ Reference Table for Engineers in wall 
ch: rt form has been published by Preci- 
sio: Equipment Co. This Conversion 
Chirt is amazingly useful for engineers, 
shcp men, and others. Write Precision 
Eq tipment Co., 4411 E. Ravenswood Ave., 
Ch cago 40, Illinois. 
(Continued on page A232) 


A DIVISION OF iC] — BASIC PRODUCTS CORPORATION 


HEVI-DUTY ELECTRIC COMPANY, MILWAUKEE 1, WISCONSIN 
Industrial Furnaces and Ovens, Electric and Fuel + Laboratory Furnaces + Dry Type Transformers * Constant Current Regulators 
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reward your efforts with 
HIGH dependability * LOW cost! 


You'll like the consistent lint-free quality and low-ash con- 
tent of Eaton-Dikeman Filter Papers. Backed by 71 years of 
exclusive filter-paper manufacture, they are immediately avail- 
able to meet your most exacting laboratory requirements. And, 
they’re favorably priced to save you money. 

Grade 613, for example, is an unusually versatile, smooth- 
surface laboratory grade having good retention for coarse to 
moderately-fine precipitates. Excellent for chromatography. Also 
used as an indicator paper, and in clinical applications such as 
protein-free filteration. Filtering rate slow; clarity good. Creped- 
surface papers with faster filtering characteristics are #615 and 
#617. 

Free folder of test samples of the more widely-used E-D Filter 
Papers are yours for the asking. Write today. 


THE EATON-DIKEMAN COMPANY 


Filtertown 
MOUNT HOLLY SPRINGS, PENNSYLVANIA 
“First with Filter Paper exclusively.” 
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@ Yardney Electric Corp., 40-50 Leona*d 
St., New York 13, N. Y., manufacturer >f 
the Silvercel silver-zine and Silcad silv.r- 
cadmium batteries, has issued Bulle’n 
Z-101 containing technical data of th: ce 
new Silvercel batteries for the mis: ‘le 
field. 


@ Environmental test equipment ti at 
duplicates global climatic conditions . . 

test cabinets large and small . . . batis, 
ovens, steam-humidity chambers, nd 
bacteriological incubators are among he 
instruments described in a new catalo :ue 
No. 560 published by the American {n- 
strument Co., Inc. of Silver Spring, Mary- 
land. 


@ A 1960 guide to General Electrie’s e.m- 
plete line of silicone products is now avail- 
able in an eight-page illustrated bulletin. 
Copies of CDS-129B may be obtained 
from General Electric’s Silicone Products 
Dept., Waterford, New York. 


@ A new bulletin covering a complete line 
of laboratory ceramics is offered by Saxon- 
burg Ceramics, Inc., Saxonburg, Pennsyl- 
vania. The four-page brochure reports 
sizes and composition of zirconium silicate 
boats, crucibles, covers, pedestals, inserts, 
and sleeves. 


@ A report on the “Sixth International 
Congress and Exhibition of Electronics 
and Atomic Energy” held in Rome, Italy, 
June, 1959, which describes the various 
types of radioactive wastes associated with 
atomic energy and the safety measure- 
ments required for their disposal, is now 
available from the Office of Technical 
Services, Department of Commerce, Wash- 
ington 25, D. C., at $2.25 a copy. 


New Chemicals 


© Availability of four new Carbon-14 
Labeled Radiochemicals is announced by 
Research Specialties Co., 200 So. Garrand 
Blvd., Richmond, California, who are the 
manufacturers of the compounds: 1- 
Butene-1-C'* and Hexamethyl-C™ Ben- 
zene; 4-(2,4-Dichlorophenoxy) Butyric- 
1-C™ Acid; and Tripalmitin (Glyceryl- 
1,3-C"). 


© The first commercial availability of 
Carbon 14 labeled B hydroxy- B methy!- 
glutaric acid, B-C!* (commonly known to 
biochemists as HMG) has been announced 
by Tracerlab, 1601 Trapelo Rd., Walt!:am 
54, Massachusetts. 


Miscellany 


% The opening of the 1960 contes: in 
colloid and surface chemistry an ong 
college undergraduates is announce by 
the University of Southern Califo via. 
The contest is sponsored by the Cont: en- 
tal Oil Company of Houston, Texas, :nd 
Ponca City, Oklahoma, and is now i: its 
fourth year. 
(Continued on page A234) 
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Pumping Notes 
“Doctor Takes Own Medicine”’ 


co GEARCHEM Pump, made of zir- 
onium metal supplied by Carbo- 
ndum Metals Company, is used in 
highly corrosive sludge pick-up service 
ta Carborundum plant. The environ- 
ent is HCl (3N), H,SO, (38N), 
SO, (5N), methyl isobutyl ketone 
zd 3 normal thio cyanic acid at 
unbient temperature. 


ears, bearings and packing are 
tu Pont Teflon. 


Get Complete Corrosion Data 
On Zirconium and Titanium 


re you sure that some of your most 
serious corrosive pumping problems, 
hat stem from high temperatures, 
pressures and concentrations of reac- 
ants, cannot be solved readily with 
co Pumps made from one or the 
ther of these atomic age metals? 


A new 8-page Table which gives 
ypical dynamic corrosion resistance 
alues of zirconium and titanium, will 
help you find out. Write for your 
ree copy. 


Ask for Literature on 
These ECO Products for 
Handling Corrosive and 

Hazardous Fluids 


ALL-CHEM® Rotary Pumps 
MINILAB® Rotary Pumps 
GEARCHEM® Gear Pumps 
CENTRI-CHEM® 

Centrifugal Purnps 
PUMPMOBILE® 

Mobile Pump Units 
GEAR-Vac® Valves 
Curm-Cock® 
Safety Drain Valves 


(CO ENGINEERING COMPANY - 12 New York Avenu 


he big name in amall pumpA the 


industvien 


Eco CENTRI-CHEM Pumps under storage tanks at Nestle-Le Mur pliant. Unique mani- 
fold arrangement permits pumping any desired product to various filling stations. 


“Nothing Worked Until We Tried CENTRI-CHEM Pumps” 


Nestle-Le Mur—originators of the 
“permanent wave’’ and producers of 
many hair beautifying products and 
other toiletries—had an extremely 
difficult pumping problem; transfer- 
ring solvents in which certain gums 
were dissolved. 


Packings Torn to Shreds 


Pumps with conventional shaft pack- 
ings were tried but, on intermittent 
operation, the gums solidified in the 
stuffing box when the pumps stopped 
and the packings were torn to shreds 
when the pump resumed operation. 


Pumps with conventional mechanical 
seals also gave extremely short service 
life—at most, a few weeks, before be- 
coming gummed up and inoperative. 


Tried Centri-Chem Pumps 
Finally the company tried Eco 
CENTRI-CHEM Pumps and the prob- 
lem was solved. The rotary seal of 
these centrifugal pumps refused to 
gum up and the pumps are giving con- 
siderably better than a year’s service 
without repairs of any sort. 


Standardized on Centri-Chem 
As a result, the company has stand- 
ardized on Eco CENTRI-CHEM Pumps 
throughout the plant. 


They are used for two principal serv- 
ices: First, product transfer from 
storage tanks to aerosol can filling 
machine lines where hair sprays are 
packaged. In some cases, these filling 
machines are as far as 300 feet from 
the storage tanks. Second, feeding 


filter presses which clarify the bottled 
products prior to packaging. 


Keep Plant Going 


Since both of these services are vital to 
continuous production lines, it is 
obvious what disruption to the entire 
plant’s output would be caused by 
pump failure. Reason why Chief Engi- 
neer William Z. Nesin remarks, “‘life 
has been almost a p’easure since we 
installed our CENTRI-CHEM Pumps.” 


Close-up of one of the CENTRI-CHEM Pumps 
in product transfer service. 


Eco CENTRI-CHEM Pump feeding filter press. 


NEWARK 1,1 
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surface stains can be removed without 
harming or changing the surface 


ALBERENE stone 


—for 75 years the only permanently satisfactory material 
for chemical laboratory table tops, shelving, sinks, splash 
backs, drain boards and fume hoods. Prompt delivery. 


For FREE literature and technical assistance address: ALBERENE STONE 
(a DIVISION OF THE GEORGIA MARBLE Company) 386 FOURTH AVE., NEW YORK 16, N.Y. DEPT. J 


Out of, the 


Lab-Accepted 
Standard of Quality 


Type 1500 
® 


A compact, convenient furnace fcr 
general lab work and proce:s con- 
trol. Chamber size: 4” x 3%" x 
or 9”. Welded steel con- 
struction, embedded element 


plates. 


completely variable 
temperature control ... \ets you 
select and hold any temperature from 350°F. to 1900°F. 
regardless of fluctuations in line voltage. Just another 
feature of this high-quality TEMCO Furnace designed 
for continuous use at temperatures up to 1650°F. and 
intermittent periods up to 1900°F. Attractive heat- 
resistant mottled gray enamel finish. Operates on 115 
or 230 V a-c. Price complete: $145.00 and $155.00. 
Write for literature and name of nearest dealer. 


THERMO ELECTRIC MANUFACTURING CO. 


471 Huff Street, Dubuque, lowa 
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Students of chemistry, biochemistry , 
and chemical engineering at all accredite | 
colleges and universities of the Unite | 
States and Canada are eligible if they a:« 
regular undergraduates on April 1, 1960 

The contestants may enter either , 
report on a research project conducted | \ 
themselves or an essay on the subjec , 
“The importance of the ultracentrifuge 1 
colloid chemistry.’ The best essay a: | 
the best report will each receive prizes if 
$500 and the second best $200 each und 'r 
contest regulations. Honorable menti: n 
prizes of $50 each are also provided. 

The deadline for submitting entri:s 
is July Ist, 1960. Entry blanks may 
obtained immediately by writing to Pru f. 
K. J. Mysels, Chemistry Department, 
University of Southern California, Los 
Angeles 7, California. 


* “Trapping of Free Radicals at Low 
Temperatures” a 16 mm sound, color film; 
running time 13!/, minutes. Available 
for loan or sale, the film is designed for high 
school and college science classes, and 
scientific, technical, industrial, and civic 
groups. 

The picture begins by explaining the 
theory of free radicals and describing some- 
thing of their behavior. The remainder 
of the film shows in detail the performance 
of an experiment in the trapping and stor- 
ing of the free radicals at temperatures 
within a few degrees of absolute zero by a 
special process developed at the National 
Bureau of Standards. It may be obtained 
from the O. T. S., National Bureau of 
Standards, Washington 25, D. C. 


%* What is a virus? 

The widely publicized discovery and 
use of polio and influenza vaccines, and 
the popular tendency to attribute the 
cause of numerous human ills to a virus, 
have made the public familiar with the 
term. But how many actually know what 
a virus is? 

The story of viruses, including their 
possible relationships to genes and cancer, 
will be told in a series of eight half-hour 
films for the educational television audi- 
ence and for use in schools, it was an- 
nounced today by the National Science 
Foundation. 

The series, “The Nature of Viruses,” 
is to be made with a Foundation grant of 
$109,980 to the University of California, 
and will be distributed through the favili- 
ties of the National Educational Television 
and Radio Center. 

Preparation and presentation of ‘he 
series will be made by Wendell M. St ..n- 
ley, Nobel Prize winner and director of ‘he 
Virus Laboratory of the University at 
Berkeley, Robley C. Williams, assoc ite 
director of the laboratory, and senior s aff 
members. Production will be by edi °a- 
tional television station KQED, an 
Francisco, with assistance from W. A. 
Palmer Films, Inc., San Francisco, 1d 
the University’s Department of Vi 1a! 
Communications. 
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For hard-working 
laboratory surfaces 


a bright new touch 
of personality... 


() 


J-M COLORLITH®... handsome, tough, colorful 


Now, no matter what the work load, laboratories can be 
bright, colorful, pleasant places to be in. This completely 
inorganic material, properly coated with a clear lacquer or 
equivalent to meet specific service requirements, gives 
table tops greater toughness and durability than natural 
stone—at lower cost. 

Fabricated from asbestos fiber, Portland cement, and 
chemically resistant colorings which run all the way through 
the sheet, Colorlith withstands heat, flame, moisture . . . 
acids and solvents in working concentrations. It comes in 
large 4’ x 8’ sheets which can be cut in any shape. Thick- 
nesses range from 114” all the way down to 4"; 4” can be 
used safely because of great uniform strength. ¢ manvins 


_ Write for Colorlith specification sheet EL-94A and | y | 


brochure EL-62A. Johns-Manvilie, Box 14, New York 16, 


New York. in Canada, Port Credit, Ontario. DUCT 


JOHNS-MANVILLE 
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COORS TUBES 


Coors Porcelain Co. has established 
unquestioned leadership in the manu- 
facture of ceramic tubes of exceptional 
quality and value thru the expert super- 
vision of every step of production. 


The comprehensive line includes a / 
wide variety of styles and sizes in 
combustion tubes, alumina tubes and 


special purpose tubes. 


Write for Our New Comprehensive Tube Bulletin. 


Coors PorcEeLAIN COMPANY 


GOLDEN, COLORADO 


for <aalily 


Acenaphthylene; Acetobromoglucose, Acetonedicarboxylic Acid; 
a-Acetylindole; 3-Acetylpyridine; Acetylthiocholine lodide; cis- 
Aconitic Acid; Acridine Hydrochloride; Adenosine Diphosphate; 
Adonidine; Alany! lycine; Alkaloids; 4-Aminopyridine; Amylase; 
Anserine; Arachidic Acid; Arachidonic Acid; 1!-Argininamide; 
o-Arsanilic Acid; Atropic Acid, Becitracin, Behenic Acid, Carbo- 
benzoxychloride; Carnosine; Catalase cryst.; Cellulase; Cerotic Acid; 
Cery! Alcohol, a-Chloralose; 8-Chioralose; p-Chioroanilidophos- 
phonic Acid; p-Chloromercuribenzoate; Cholesterol Esters; Circula- 
tory Hormone; Clupein; Collagen; ollidin; Columbium Chloride; 
Copper Glycinate; Dehydroascorbic Acid; Desoxycorticosterone 
Glucoside; Desthiobiotin; Dialuric Acid; Dibromosalicyleldehyde; 
Dihydroxyaecetone Phosphate; Fluorophosphate; Dithiol; 
losuccinic Derivatives; Enzymes; Equilenin; Equilin; Erucie Acid; 
di-Ethionine; Ethylenediamine Tetraacetic Acid; thyl pyridinium 
Bromide; Fructose-6-Phosphate; Gitoxin; Glucoascorbic Acid; Gluco- 
sides; Glucuronides; Glyceraldehryde Phosphate; Glycylglycylglycine; 
Glycylleucine; Glycyltyrosine; Heparin; Hexo- 
kinase; Hyaluronic Acid; 4-Hydroxyacridine; 8-Hydroxyglutemic 
Acid; a-Hydroxyphenazine; 12-Hydroxystearic acid; lodoacetamide; 
josobenzoic Acid; Isoascorbic Acid; Isocitric Acid; lsocytosine; 
Kynurenic Acid; Lactobionic Acid; Leucylglycine; Leucyltyrosine; 
Lignoceric Acid; Lithium Amide; Margatic Acid; Menthol Glucuron- 
ide; §-Mercaptopropionic Acid; Mescaline Sulfate; Mesocystine; 
lethyl-bis-Chloroethylamine; 8-Methylcrotonic Acid; 3-Methyl- 
cytosine; Methylnonylketone; 8-Naphthaleneacetic Acid; M-Naph- 
hyl-N’-diethylpropylenediamine; Naphthy! Red; Neurine Bromide; 
droguaiaretic Acid; Osmic Acid; Para- 
in Glucuronide; 

“bo 


Now. ..a combination of features to bring you a most versatile 
lab utility . . . dries faster . . . maintains samples at desired 
temperatures . . . evaporates solvent traces rapidly . . . does 
double-duty as a vacuum oven .. . plus many more uses. 
Combines . . . thermostatically controlled heater . . . aluminum 
interior . . . enameled steel exterior . . . Offers temperatures up 
to 125°C . . . lets you pull up to 28” of vacuum with complete 
safety . . . Includes hose connection, bleed valve, ground flanges 
and dial thermometer . . . won't chip or break like glass desiccators 
. . . eliminates makeshift heating devices. 

Write for Bulletin 608 and the name of your nearest stocking 
distributor. 


SINCE 1920 


3733 West Cortland St. PRECISION 
Chicago 47, Ul.|] SCIENTIFIC CO. 


Local Offices in Chicago « Cleveland « Houston 
New York « Philadelphia « San Francisco 


Ask us for others! 


DELTA CHEMICAL WORKS inc. 


23 West 60th St. New York 23,N. Y, 
Telephone Plaza 7-6317 


ore 
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REDUCTION (Continued) 


LeChatelier’s principle. (b) Diagram in article. A 
snugly-fitting spool in the mid-section of a flat-base U- 
tube ctg. water in limb A and ether in limb B (therefore 
liquids at unequal heights): add water to A: the spool 
moves towards B, 7.e., equilibrium shifts to use up theap- 
plied force. (Tucksr, W. C., Jr., 35, 411 (1958).) 

N:.O, thermal dissociation. (c) Contrast color of N2O, 
ampoules at 0°, room temp., and 100°. See 17-13. 
(CE-TD by Sanester, A. W., 36, A-159 (1959). ) 
Kuoac. (j) Laboratory experiment, not demonstration; 
see article for details. Colorimetric measurements at 
520 my on (a) buffered methy] orange solns. to determine 
K indicator and (b) HOAc + NaOAc + methy! orange to 
determine dissociation constant of acetic acid. (Fors, 
W., 36, 289 (1959).) 

S.P.agoac. (d) Laboratory experiment, not demonstra- 
tion; see article for details. Titration of Ag* with KCl in 
presence of CreO,—— for AgOAc + AgNO; and + NaOAc. 
(WoLFENDEN, J. H., 36, 490 (1959).) 

(e) (1) (25 g CuSO,,5H20 in 200 ml 
+ (42 g KIO; in 200 ml H-O) added with stirring to 1 
liter H,O; filter ppt., dry, wash with HO, air-dry: 40 g 
Cu(IO3)o. (2) 1 g(1) + 100 ml H:O; warm, cool slowly, 
filter. (3) To 25 ml aliquots of (2) add 1 g KI; after 5 
min. add 10 ml 2 M HOAc; titrate with 0.1 N Na2S.O; 
standardized against 0.1 N KIO; to which starch-aq. is 
added near the end-point. Calculate 8.P. cuqos)::2 X 
10-7. (Prrerson, B. H., 34, 612 (1957).) 

Ag-salts. (f) To 0.02 M AgNO; made from Ag + HNO;, 
add in (1) 10 separate test tubes and (2) a large beaker, 
1 M solns. ctg. CO;--, OH- Cl-, NH3, Br-, S.0;--, I-, 
CN~-, S--, and Al metal in hot NaeCO; soln.: colorless 
Agt forms, in sequence, cream Ag,CO;, brown Ag:O, 
white AgCl, colorless Ag(NH;)2*+*, pale yellow AgBr, 
colorless Ag(S.0;)--, yellow AgI, colorless Ag(CN 
black AgeS, and lustrous Ag. (ScHwENCK, J. R., 36, 45 
(1959).) 

S.P.g10;. (g) Laboratory exercise, not a demonstration; 
see article for details; measurement of solubility of 
Cu(IO;). (see 8-19s-e) in NaClO,-HCIO, and in LiClO,- 
HClO, mixtures to calculate the molar solubility of 
Cu(IO;)2 as a function of acidity, and from this the dis- 
sociation constant of iodic acid. (RamETTE, R. W., 36, 
191 (1959).) 

S.P. of Cd(OH)2. (k) Viewed against a strongly illumi- 
nated black background add 0.1 M NaOH dropwise to 
0.12 M Cd(NO;)2: opalescence. Test with phenol red: 
pH 7.5. From this calculate Ksp. (CE-TD by Barrett, 
R. L., 36, A-501 (1959). ) 

S.P. of Cd(IO;). and ionic strength. (/) A lecture demon- 
stration. The appearance of persistent Cd(10;)2 ppt. on 
reciprocally mixing Cd(NO;)2 and KIO; demonstrates 
two phenomena; see article for data and details. (1) 
S.P. and ionic strength at equal molarities, 0.2 M solns. 
Ppt. occurs when 34.85 ml KIO; is added to 100 ml 
Cd(NO3)2, but only 2 ml Cd(NO3)2 has to be added to 
100 ml KIO; to give ppt. The apparent discrepancy in 
the two titrations is explained in the article in terms of 
activity and that 8.P.,;: S.P. = ionic strength,: ionic 
strengtho. 

(2) S.P. is constant at equal ionic strength (0.1 M 
Cd(NO;)2 and 0.3 M KIO;). Here ppt. persists when 
20.55 ml KIO; is added to 100 ml (Cd(NO;)e and when 
2.6 ml Cd(NO;)2 is added to 100 ml KIO;. Calculation 
shows that the ionic strength and SP cauos; is the 
same in both cases. 

(3) Solubility and particle size. Continue titration of 
the soln. ctg. large Cd(IO;)2 crystals: the newly-formed 
colloidal Cd(IO;)2 particles redissolve, illustrating in- 
creased solubility with small particle size, which relates 


DEMONSTRATION ABSTRACTS 


Prepared from the JOURNAL OF CHEMICAL EDUCATION (1957-1959) by Hubert N. Alyec 
© 8. EQUILIBRIUM, OXIDATION, AND 


to questions of supersaturation and the aging of precipi- 
tates. (Carmopy, W. R., 36, 125 (1959).) 

Oxidation by KMnQ,. (g) Same as 8-17. (b) KMnO, + 
sugar. DANGER. DO NOT GRIND). Add drop of water to 
1 g powdered sugar + 1 g pulverized KMnO;,: inflames. 
(CE-TD by Scuesr, R., 36, A-219 (1959).) 

Picric acid + PbO (h). ALYEA: OMIT. TOO DANGEROUS. 
I no longer do this. (CE-TD by Ross, D. E., 35, A-267 
(1958); BB p. 70.) 

Stability of KCIO; + S. (a) Explosion of KCIO; + § 
mixtures are triggered by SO2. Therefore flowers of 
sulfur + KCIO; are less stable than crude sulfur + 
KCIO; since crude sulfur contains asphalts which inhibit 
SO, formation. (b) Excess § in the mixture increases 
instability since it forms more polythionic acids from 
which the SO, forms. (c) Other dangerous additions 
to KCIO; include metals (Zn, oily Al) and reducing agents 
(rosin, sugar, etc.) (TANNER, H. G., 36, 58 (1959).) 
Electron flow. (f)(1)2ml1N FeCl; + drops 1 N K;Fe- 
(CN). + 200 ml H.O connected by salt bride to 200 ml 
1N SnClk. Connect with wire, with spiral ends dipping 
into small vials inside the solution: current is generated; 
blue color in first beaker shows Fe** formed. (2) Fe*+* 
+ KCNS connected by a salt bridge to dichromate or 
permanganate-aq. Connect with wire: red color show- 
ing Fe+*+* forms. (CE-TD by Park, B., 34, A-525 
(1957); BB p. 63.) 


9. ATOMIC STRUCTURE, RADIOACTIVITY 


Nore: Because most radioactivity experiments are 
designed as student laboratory exercises rather than lec- 
ture demonstrations, because strict adherence to details 
is necessary both for safety to the operator and the suc- 
cess of the experiment, and because most of the articles 
should be consulted for typical data, graphs of results, 
formulas, ete., we shall give very brief abstracts in this 
section. 


Fiesta-ware. (d) (1) Autoradiographs. Expose Kodak 
X-ray Medical film Blue Brand to Uranium and Thor- 
ium minerals, radium dia] watch, fiesta ceramic-ware 
(orange). Place strips of different metals on the X-ray 
film and cover with a fiesta-ware plate. Place some 
fiesta-ware dishes on the same film. (2) Radioactivity. 
Measure intensity of radiation by the darkening of film, 
and by counts per minute on a Geiger counter, using lead 
shields and various geometries to differentiate between 
beta and gamma rays. (3) Shielding. Test shielding 
of various metals; Ti versus Fe is interesting because the 
density ratio is 0.6 but the atomic weight ratio is 9.8. 
(4) Conclusion: Fiesta-ware is not dangerous to handle. 
(Craw ey, H. W., 36, 202 (1959).) 

Radio-isotopes in the air (¢) Collect a 2-week’s rain and 
fall-out in an 8-ft sq polyethylene sheet; run through 
cation resin ion-exchange Dowex 50 (50-100 mesh), 
then through anion exchange resin (Duolite A2), then 
ignite at 650°; analyze the ash radiochemically, by dis- 
solving the ash in acids, adding carriers, and recounting. 
Found were: Ba, Ce, Sr, Y, Cs, and Bi from atom bomb 
explosions. (Locxnart, L. B., Jr., 34, 602 (1957).) 

Authorization-exempt isotopes. (f) Article lists seven 
student experiments utilizing isotopes now available from 
suppliers and not requiring AEC authorization. (West, 
R., 34, 7 (1957).) 

Ce-144 from Pr-144. 


(g) Precipitate Ce as Ce(IO;).; 
Geiger count the filtrate for 30 minutes at 3-minute in- 


tervals: reveals Pr‘, half-life 17 minutes. (BRraDLEy, 
A., and Apamowicz, M., 36, 136 (1959).) 

Bi-Pb radioactive. (h) (1) Radioactive source. Electro- 
lyze HNO; + Th(NO;), using a Pt crucible cathode. 


(2) Carrier technique. Separate Pb-Bi as PbSO, and Bi- 
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(OH);, and count. (3) Decay. Graph logrithmically Pb- 
Ri for activity/time: shows 1-hour half-life Bi and 106 
hour half-life Pb. (4) Parent-daughter. Data and cal- 
culation in article identifying Bi-212 daughter. (D1L- 
LARD, C. R., and Morton, L., 35, 238 (1958).) 
Carrier-free Pb-212 (7) Thorium hydroxide evolves 
thoron which decays into positively-charged ThB ions; 
these can be collected on a negatively-charged plate. 
Five hours later the ThB is free of contaminating decay 
products and the beta and gamma activity will measure 
the amount of ThB present. A diagram for a suitable 
apparatus for carrying out these operations is given. 
(Morimoto, E. M., and Kahn, M., 36, 296 (1959).) Al- 
ternate method: pass air through a sinter in Th(NO;),- 
aq; thoron is carried through into a flask of acid where 
the thoron dissolves and decays (half-life 54.5 sec) to 
give ThB (Pb-212.) A letter: see it for reference and 
data. (Bropa, E., 36, 530 (1959).) 

Pa-234 from Th-234 from U-238. (j) (1) A gram of U- 
238 provides 4 X 10-5 d/m of Th-234 each month. (2) 
A method is described for holding the U-238 on a 
large anion column and catching the Th on a small cat- 
ioncclumn. (3) The Th-234 is a beta emitter, 24.1 day 
half-life, and yields the daughter Pa-234, a beta-emitter 
with 1.18 min half-life. (4) The U-238 can therefore be 
‘‘milked’’ monthly for the Th-234, which in turn serves 
as a 10-minute ‘‘cow”’ for supplying Pa-234 at ten-minute 
intervals. (4) These properties permit a complete de- 
termination of half-life in 10 min. after the isotope is 
isolated, and successive experiments at 10 min. intervals 
with Pa-234 isolated from the same batch of Th-234. 
(CarswE tL, D. J., and Lawkance, J. J., 36, 499 (1959). ) 
Bi-210, half-life 5.0 days. (k) Ni foil in radio-BiCl, 
plates out radio-Bi; Geiger count 14 days; plot log of 
count/min versus days: straight line showing 5.0 day 
half-life. Cost, 4¢ per student. (Smrru, W. T., and 
Woon, J. H., 36, 492 (1959).) 

Colors by electron bombardment. (v) Play a Tesla 
coil leak-tester upon dry KCI in a highly-evacuated tube: 
crystals turn purple, due to lattice defects. Dissolve in 
water: colorless solution forms. (cE-TpD by STERN- 
BERG, J. C., 36, A-91 (1959).). ALYEA: or place in sat. 
KCl-aq.: crystals exchange ions, turn white. 
Radioisotopes. (w) See article for description of a simple 
cylindrical counter. (1) Qualitative analysis. Determine 
the radioactivity of potassium in the usual qualitative 
unknown ctg. 25 mg KCl. (2) Precipitate Mg with di- 
sodium ammonium phosphate (P-32). (3) Isotope 
dilution. Precipitate NaCl (Cl-36) with Ag*. (4) Ez- 
change. Heat tagged sulfite (S-35) -aq with normal thio- 
sulfate-aq; add Ba*+ and count the BaS.0;. (5) 
Kinetics. Ethyl! iodide + I: in alcohol solutions gives a 
2nd order reaction. (Puruurrs, B., and Maysury, R. 
H., 36, 133 (1959).) 

Isotopes. (x) A novel rugged thin-wall cylindrical-type 
Geiger counter suitable for student use is described, and 
the following experiments suggested. (1) Measurement 
of the absolute specific activity of a sample. (2) Analysis 
for radiochemically and gravimetrically. (3) 
Crystal growth and decrease in surface area of freshly- 
precipitated AgCl. (4) Radiochemically following the 
precipitation of basic carbonates. (5) Assimilation of 
C-14 by plants. (6) Degree of uniformity of carbon as- 
similation in 3-hour growth of plants. (Lipsy, W. F., 
34, 578 (1957).) 

ORINS experiments. (y) (1) Quariz-fiber eleciroscope. 
Self-absorption of samples of C-14 or Co-60 of varying 
thickness; absorption by external matter, using Al foils 
and Co-60. (2) Geiger Muller counters. The GM 
plateau, where the count becomes independent of volt- 
age; gamma rays from Co-60 absorbed by Pb; back- 
scattering using P-32 on polystyrene film behind which 
Ag, Al, Cu, Ag, and Pb are placed; beta transmission 
through layers of cardboard. (3) GM survey meters. 
Inverse square law using a very hot gamma source; as- 
say of gamma source from dose rate and distance. (4) 
Neutron activation. Five hundred mg Ra-Be source in 
water surrounded by paraffin to slow the neutrons; Ag- 
foil in the water 5 min; remove and count: decay curves 
reveal two products, one short and one long half-lived. 


(5) Plants and autoradiography. Tomato plant in di- 
sodium phosphate (P-32)-aq. Use counter on leaves at 
15 min intervals: after 2'/2 hrs wrap with X-ray film: 
makes autoradiograph of leaves. (6) Jon exchange. 
Ni-Co® in 8N HCl is passed through Dowex-1 resin: 
CoCl," is adsorbed as a green ring and the Ni*? passes 
out the column. Now elute the CoCl~ with water, 
monitor the eluent for Co-60 and plot counts/time. (7) 
Isotope dilution. Count a sample of FeCl;; add to it an 
unknown amount of FeCl;; recount; from the two read- 
ings calculate the amount of FeCl; in the unknown. 
(OverMAN, R. T., Correy, D. L., and Muss, L. A., 35, 
296 (1958).) 

Rapid radioactive decay. (z) (1) Graph x = 1 to 10 
against y = numerical series 512, 256, 128, 64: gives a 
typical decay curve. On the same sheet, graph Y scaled 
linearly from 0 to 3 and X = logarithm of each number: 
gives a straight line. Make same plot on 3-cycle semilog 
paper. (2) Count and plot the pips per time interval 
from recorder paper tapes of a single decay process of 
moderate half-life. (3) Article gives measurement on the 
decay of metastable Pb-207, half-life 0.8 sec from radio- 
Bi. Ion exchange used to catch the parent Bi-207; 
elute the Pb-207 with 0.5 M HCl, the eluent flowing past 
a counter which measures the rapid decay. (JONES, 
W. H., 34, 406 (1957).) 

Beta-scattering kit. (za) Article describes a kit which 
simplifies manipulations so as to shorten the student ex- 
periment to 2 hours in measuring back-scattering and 
thickness, back-scattering and atomic number, and side 
scattering and atomic number. (McItuHenny, R. C., 
and ScuweiTzer, G. K., 34, 33 (1957).) 

Biological. (zb) Isolation and characterization of radio- 
active adenosinetriphosphate from mouse muscle. 
(LionEtut, F. J., and Pastors, E. J., 36, 612 (1959).) 


Types of Bonds 


9-27s 


9-28s 


H-bonding in liquids. (a) Swirl, noting time for dis- 
appearance of vortex, 300 ml bottles of (1) glycerine, 18 
M H:SO,, EtOH, CeHes and (2) chloroform, diethyl 
ether, and an equimolar mixture of these two: hydrogen 
bonding increases viscosity. (cE-rp by CAMPBELL, J. 
A., 34, A-105 (1957); BB pg. 55).) 

Complex ions. Laboratory experiment, see article. De- 
termination of formula of Ag(NH;)x* by adding, to 
AgNO;-aq of different concentrations, NH;-aq + KBr 
to cloudiness. (WoLFENDEN, J. H., 36, 490 (1959).) 
EDTA complexes. (a) See original article for 24 different 
demonstrations with EDTA (ethylene diamine tetraace- 
tic acid or the tetra-acetate) to show metal indicators, 
metal complex formation, complexation, complex stabil- 
ity, rate of complexation, redox, precipitation, mixed 
complexes, and titrations with EDTA. (JoHnston, M. 
B., BaRNnarD, A. J., Jr., and FuascuKa, H. A., 35, 601 
(1958).) 

Chelon analysis. (b) Use EDTA for back, direct or in- 
direct titration, pH effect, masking, indirect complexing 
and demasking, studying kinetic effects, choice of chelon, 
separation, applications, precautions. See article for 
details. (Reruey, C. N., Scumipt, R. W., and Sapex, 
F. S., 36, 619 (1959).) 


10. GROUP ZERO (INERT GASES) AND 
THE ATMOSPHERE 


Al + liquid air. paNncerR. Discussion of conditions 
which can cause detonation of aluminum powder with 
liquid air (see warning in Tested Demonstrations item 
10-19 to omit this experiment) which caused a serious 
explosion at Indiana University. (Austin, C. M., 
Ronrer, C. S., and Serrert, T. R. L., 36, 54 (1959).) 
A mixture of Al powder + oleic acid detonated spon- 
taneously. (DeMeEnt, J., 36, 308 (1959).) (See also 
Davipson, A. W., 36, 308 (1959).) 
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For Finest Quali 


LO-TEMP BATHS 


Controlled Cooling and Heating 
Minus 10° C to Plus 65° C 


PRICES 


On Famous PIONEER 
Polyethylene Labware 


Costs are rising everywhere. Yet, in the face 
of this upward spiral, Pioneer Plastics brings 
relief to tight-stretched budgets! How can 
Pioneer reduce prices so_ significantly? 
Through new facilities and improved produc- 
tion techniques! So NOW you can buy 
quality-made Pioneer products at BIG 
REDUCTIONS! Check our new prices at 
your supply house. Or send for a free 


tal d ibing our complete line. 
© WIDE RANGE Visibility bath with BOTH mechanical 
refrigeration and heating! Provides constant temperature 


® Funnels © Weighing Bottles ® Stoppers = Pt pyrex jar. Using less liquid Minus 20° C is 


® Buchner Funnels ® Thistle Tubes © QD Con- 
nectors ® Beakers ® Bottle Coasters, Etc. © SENSITIVITY Mercury thermoregulator and a WACO 
Thyratrontube Relay controls operation of the compressor 


A TYPICAL EXAMPLE and heating unit within plus or minus .01° C. 


T-6 Thistle Tube ALREADY USED FOR Viscosity vapor pressure and other physi- 
: ‘ cal data determination, organic synthesis, ASTM petroleum tests, 
Unbreakable. Supplied with a etc. Also as COOLANT CIRCULATING SYSTEM for spectro- 
special 6mm diameter 10” plas- photometers, refractometers, distillation condensers. 

tic stem. Also available without 
stem for use with 6mm glass NO. E882 WACO LO-TEMP REFRIGERATED BATH 
tubing. with Pyrex jar 12” diameter. For 115 volt 50/60 oydle 


NO. E884 WACO RECTANGULAR REFRIGERATED BATH 
Inside dimensions 29” long X 14” wide X 10” deep. 
Range MINUS 35° C to PLUS 50° C. Three-wall in- 


@ Other sizes and many accessories available to fit your 
needs. Please write for WACO BATH BULLETIN E-4 for 
complete information. 
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ALUMINUM 


ALUMINUM COMPANY OF AMERICA 


@ HOW-TO-DO-IT FILMS 

@ GENERAL INTEREST FILMS 

@ HOW-T0-DO-IT LITERATURE 

@ GENERAL AND DESIGN LITERATURE 


ALUMINUM COMPANY OF AMERICA 
Motion Picture-Educational Dept. 
802-D Alcoa Building 

Pittsburgh 19, Pa. 


Gentlemen: 


Please send your free Alcoa Informational Aids 
booklet to: 


Name 


Street 


City Zone___State 
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Werecommend... 


“The Versatile Desiccant” 
For Drying 


SOLIDS — LIQUIDS — GASES 
in 
INSTITUTION — INDUSTRY 
LABORATORY — PLANT 


Efficient— Dries all organic liquids instantly in 
liquid or vapor phase. Gases retain only 0.005 
mg. H;O per liter. 


Versatile— An all-purpose desiccant. 


Non-Wetting—Does not become wet on satu- 
ration, nor crystallize to walls of tubes, towers 


or desiccators. 


Neutral— Dries without reacting with either acid 
or alkaline materials. 


Inert—Except toward water. Does not decom- 
pose, polymerize, or catalyze organic sub- 
stances by contact. Insoluble in organic liq- 
uids. 


Regenerative Repeatedly after any normal 
use, by dehydration at 200 to 225°C. 


Economical—Lowest priced high grade desic- 
cant. Available in quantity for Industrial 
Processes. 


References | 
(1) Ind. Eng. Chem. 26-653 (June, 1933) 
(2) Ind. Eng. Chem. 25-1112 (Oct., 1933) 


(3) National Bureau of Standards Journal of Research 12-241 
(Feb. 1934, R.P. No. 649) 


Granule Sizes: 2, 4, 6, 8, 10-20 and minus 20 mesh. 


Write for our new 100-page booklet: 
“‘DRIERITE AND ITS APPLICATIONS” 


W. A. Hammond Drierite Company 


120 Dayton Avenue, Xenia, Ohio 
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PROJECTO-LAB | 


NEW WAY TO TEACH CHEMISTRY 


See Lab Experiments IN ACTION 
.. . Projected on SCREEN 


ERE is the new, low-cost, 35mm Overhead 
Lab area that’s revolutionizing the 
teaching and | of Chemistry and 

Biology. PROJECTO- TO LASS projects an ac- 


tual, 


magnified, as it progresses! 


on-the-spot, chemical experiment on © 
screen so students can actually see it, greatly : 


PROJECTO-LAB is ideal for group viewing. _ 
All members of class or group see experiment _ 


atsame time. Instructor can point out impor- 
tant phases and reactions as they occur—and 
be sure they are understood. And PRO- 
JECTO-LAB avoids individual experiments 
with the possibility of student errors, accidents 
and waste of expensive materials. It also has 
similar uses in Biology classes and labs. 


PROJECTO- — was developed in coopera- 
tion with Dr. Wm. R. Shaw, Associate Pro- 
fessor of Chemistry at University of Texas, and 
is widely used by traveling Science teachers. 
It can be used vertically or horizontally—and 
can also be used as a micro-projector with 
higher magnification lens, which is supplied. 
Operation is easy; simply place chemicals in 
transparent plastic cells, set them in PROJEC- 
TO-LAB rack and project their enlarged image 
on screen. 


ORDER BY STOCK NUMBER .. 


- SEND CHECK OR 


EDMUND SCIENTIFIC CO. 


PROJECTO-LAB comes with a 3-element 
80mm foca] length f/3.5 anastigmat lens and a 
fast 20mm focal length, 4-element f/1.2 lens 
for microslide projection use. Also you get 
Prism erecting system; % special elevated 
slide and specimen projection stage; standard 
35mm, 2” x 2” slide carrier; 35mm strip film 
holder. Additional accessories available— 
water cooled stage; izing filters; petri 
dishes; miniature test tubes and holders; gas 
absorption apparatus; electrolytic cells and 
many others. 

Stock No. 70,230-ET 

Separate motor and blower for cooling Pro- 
jector. 

Stock No. 70,263-ET $15.00 Postpaid 
CELL KIT Consists of clear plastic con- 
tainers and plates to make 12 different cells: 
includes vials, eyedroppers, cement and di- 
rections. 

Stock No. 50,280-ET 


MONEY ORDER... 


SEND FOR OUR 
FREE CATALOG! “ET” 


128 PAGES! FEATURING OVER 1000 OP- 
TICAL, SCIENCE, and MATH BUYS 


MANY TEACHING AND LEARNING AIDS! 


Components and instruments for 
Lab, school or home use. 


Optics for the space era 
... Satellite Scopes, Astronomi- 
cal Telescopes, etc. 


MANY ON-THE-JOB HELPS 
‘ ALITY 


Write for this amazing Catalog! You won't 
be sorry. 128 pages—hundreds of illustra- 
tions, charts, diagrams. A treasure-house of 
optical information .. bargains galore. Optics 
for industry! Science and math learning and 
teaching aids. Scopes for observing Satellites, 
Moon, Planets, Rockets. Optics for research 
labs, experimenters, hobbyists! Instruments for 
checking, measuring—to speed your work, im- 
prove your quality. We give you FACTS, no 
fluff. Tell you what it is—how it works—where 
it’s used! 
COMPARATORS, MAGNIFIERS 
MICROSCOPES 
Countless war surplus bargai i i 
tools from foreign lands. Thousands of are 
components: Infrared telescopes, snooperscopes, 
microscopes, magnifiers, lenses, prisms, wedges, 
ts jes of all descriptions. 
4 the Catalog of America’s greatest optical 


Request FREE Catalog “ET” 


SATISFACTION GUARANTEED! 


BARRINGTON, NEW JERSEY. 


COLLEGE DIVISION 


PERFECT 
PAIR... 


The Fundamentals 
of College Chemistry 


Third Edition 


G. Brooks King, The State College of Washington 
William E. Caldwell, Or. gon State College 


Laboratory Experiments 
in General Chemistry 


King and Caldwell 
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POWERFUL 


CENCO® 
MAGNETIC 
STIRRER 


LOW PRICED AT 
$39°° 


For the first time, a really 

low price variable speed magnetic 
stirrer . . . powerful enough 

to stir a beaker of 

pure glycerin 


No. 18851 (without support) $30.50 


CENTRAL SCIENTIFIC CO. 


A Subsidiary of Cenco Instruments Corporation 
1918 E Irving Park Road e Chicago 13, Mlinois 

and de, N. J. 
Boston e cee © Santa Clara o Los Angeles e Tulsa 
Houston Toronto Montreal e Vancouver Ottawa 


Since 1890... 
World’ s targest 
of 


TIMERS 2 


offered 


RACINE 


GALLET 


Write for Latest Racine Cata- 


CHRONOGRAPHS 


log featuring Timers and 
Chronographs for Chemical 
Research. 


Available at leading Scientific Supply Firms; if unobtainable locally 
write to us 


JULES RACINE «company, 


Specialists in Fine Timers — Since 1890 


20 WEST 47th STREET, NEW YORK 36 


Photometers 


No, 2070 


Designed for the rapid and accurate determina- 
tion of thiamin, riboflavin, and other substances 
which fluoresce in solution. The sensitivity 
and stability are such that it has been found 
particularly useful in determining very small 
amounts of these substances. 


KLETT SCIENTIFIC PRODUCTS ———— 


BIO-COLORIMETERS e GLASS ABSORPTION CELLS 
COLORIMETER NEPHELOMETERS e GLASS STANDARDS 


Klett Manufacturing Co. | 


179 EAST 87TH STREET, NEW YORK, N. Y. 
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SF 


Standard 
Aerograph 
110-C 

is complete 
with Brown 
lmv 
recorder. 
Price $1785. 


What the 


Can Do for You 


New columns and packings have greatly extended 
the usefulness of the Aerograph. It operates to 
300°C with quantitative sample collection. Here 
are some of the many analyses the research chem- 
ist can perform with this economical instrument: 


FATTY ACID METHYL ESTERS—analyzed quantitatively in min- 

utes. With new DEGS Column at 180°C methyl arachidonate is 

reached within 30 minutes. 

TALL OIL METHYL ESTERS—well resolved on 10 foot EGS at 

200°C. Fatty acid and Resin acid methyl esters are quantitatively 

determined. 

FUSEL OILS—are ideally separated on a glycerol column. The 

amazing separation of active and isoamyl alcohol is easily 

accomplished. 

INSECTICIDES —rapidly analyzed in microgram quantities on 

silicone column at 250°C. 

PARAFFIN WAX—rapidly and quantitatively analyzed on silicone 

columns at 295°C. C-35 reached in 65 minutes. 

CITRUS OILS, MINT OILS —and other essential oils are efficiently 

separated on 20 foot Craig polyester column. 

CO, MIXED WITH OTHER GASES—CO., 0:, N., CH,, CO are 

analyzed in less than 6 minutes. 

SUGARS—as methoxy methyl glycosides quantitatively deter- 

mined with Craig polyester. Alpha and beta forms are easily 

separated. 

AMINES AND AMINO ALCOHOLS—aqueous amine solutions di- 

te aeovent with minimum tailing with stationary phase on 
uoropak. 


Details on these and other analytical procedures appear 
in Aerograph Research Notes. Request your free sub- 
scription and send us your sample for free analysis. 


NYLAB... 


intRoouces THE ALL NEW 


The widest selection of constant temperature cabinets 
available— advanced design to offer you these out- 
standing features: 


ELECTRONIC CONTROL 
instantaneous response e trouble-free operation 


TEMPERATURE RANGES TO 325°C 
a new standard for laboratory ovens 


PROVEN TEMPERATURE UNIFORMITY 
Freas does not dodge the issue—detailed temperature 
uniformity figures are published—backed up by us and 
by our manufacturer 


Freas can meet all your constant temperature needs 
whether ovens e sterilizers « vacuum work incubators 
e special purpose—all the facts and figures in a brand 


new catalog. ASK FOR CATALOG 302—AVAILABLE NOW 


[LAS 
New York Laboratory Supply Co., Inc. 


76-78 VARICK STREET NEW YORK 13 
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The Welch 


CATHETOMETER 


For Precise Measurements 


Excellent Sensitivity and Delicacy of Control 
Levels and Adjusts Easily and Swiftly 


@ Vertical range 100 cm 

@ Vernier reading to 0.05 mm 

@ Working distance 45 cm to infinity 

@ Magnification 12 x at 45 cm—8 x at infinity 
@ Level sensitive to 50 seconds 


Rack-and-Pinion Focusing 

The telescope is held securely in two V-shaped supports and 
is equipped with a sensitive tubular level and a fine-motion 
tangent screw with which its optical axis can be adjusted to 
the horizontal. Focusing is by rack and pinion. For working 
distances under 100 cm an auxiliary lens, which fits over the 
objective lens, is provided. The objective is an achromat with 
an aperture of 20mm. An eyepiece with 90° spider cross hairs 
is employed. 


Sensitive Elevation Adjustment 


The telescope carriage is individually fitted with great care 
on the vertical support rod. It is held at the desired elevation 
by two collars but is free from them and is capable of 360° 
rotation about the vertical rod. Wide bearing surfaces of the 
carriage insure smooth rotation about the vertical rod without 
change of elevation. The upper collar carries the vernier scale 
and is coupled by means of a fine-pitched elevation adjustment 
screw to a supplementary collar below, the latter being clamped 
in position to allow for the final setting of the telescope with 
the fine adjustment. The vernier scale remains on the main 
scale regardless of the direction of the axis of the telescope. 


Vertical Rod of Stainless Steel 


The support rod is rust-proof stainless steel 30 mm in diam- 
eter and selected for straightness. The graduations are engine 
divided for uniformity and accuracy and the numerals are large 
and clear. It is divided in millimeters. 
The tripod base is cast iron with a radius of 21 cm to give 
ample stability. It is equipped with leveling screws and foot- 
plates. A small circular level is mounted in the base for rapid 
preliminary leveling. 
A full-length plastic cover and a set of instructions are in- 
cluded. No. 68A Each $257.50 No. 68A. 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880—————— 


1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 
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Just Published... 


Atoms, Molecules and Chemical Change 


by Russell H. Johnsen and Ernest Grunwald, both of Florida State Univer- 
sity 


Atoms, Molecules and Chemical Change emphasizes the development of 
man’s knowledge of the structure of matter. The text presents the facts 
and principles of pure chemistry, with a fair amount of physics, offering a 
meaningful course to students of varied background. The authors begin 
with the chemical basis of atomic theory, followed by material on energy, ss 
kinetic molecular theory, orbital model of electronic structure and its ex- 
planation of the periodic arrangement of the elements, leading up to a dis- 


cussion of nuclear phenomena. 


Published February 1960 


Text price: 86.00 


App. 288 pp. 


Elements of General Chemistry 


by Jay A. Young, Kings College 


This new text is presented as a one-semester course in college chemistry pri- 
marily for students not going on in chemistry. A typical chapter intro- 
duces a concept, applies it to an everyday experience, and traces its develop- 
ment in more advanced areas. Following this approach, the author has in- 
cluded summaries of textual material before and after each chapter. 


Published March 1960 App. 448 pp. Tert price: 86.95 


For your reference library: 


@ Advanced Organic Chemistry, Royals, 1953, $12.00 S 
@ Oxidation Potentials, 2nd Edition, Latimer, 1952, $8.00 : 
@ Path of Carbon in Photosynthesis, The, Bassham and Calvin, 1957, $3.00 i 
@ Quantum Chemistry, Pitzer, 1953, $8.50 


To receive approval copies, write: Box 903 


PRENTICE-HALL, Inc. 


Englewood Cliffs, New Jersey ° 
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PRINCIPLES OF 
ORGANIC CHEMISTRY 


By T. A. Geissman, 
Univ. of Calif., Los Angeles 


635 pps, 40 illus., 1959, $7.00 


“The thing that impressed me most 
about this text is its readability. It has 
the best discussion of theoretical prin- 
ciples of any elementary text I have 
seen.” 


“This is really an outstanding book. 
The author has dared to take a fresh 
approach to organic chemistry and has 
done a fine job.” 


Among the schools using the book 
currently: 


Univ. of Witwatersrand, South Africa 
Potchefstroom Univ., South Africa 
Fairleigh Dickinson University 
Stockholm University, Sweden 
Texas Technological College 
State College of Washington 
S. E. State College, Okla. 
Casper College, Wyoming 
Northwestern University 
Lincoln Memorial, Tenn. 
University of Minnesota 
Lebanon Valley College 

West Virginia Wesleyan 
College of Holy Names 

Univ. of North Dakota 
Ogelthorpe University 
University of Illinois 

Franklin & Marshall 

Catholic University 

Roosevelt, Chicago 

DePaul University 

Marshall College 

Pomona College 

St. Olaf College 

Shimer College 

Luther College 

Vassar College 

Cooper Union 

Reed College 

U.C.L.A. 

Colgate 


CHEMISTRY OF THE 
COVALENT BOND 


By Leallyn B. Clapp, 
Brown University 


684 pages, Illus., 1957, $7.50 
This is the text for the ‘‘Brown Plan” 
of teaching beginning chemistry. Or- 
ganic instead of inorganic compounds 
are used to teach basic principles. Also 
usable for beginning organic courses, 
with the first chapters as review. 


W. H. FREEMAN & COMPANY 
660 Market Street, 
San Francisco, Calif. 
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BOOK REVIEWS 


The early chapters include introductory 
material on reaction mechanism, adsorp- 
tion on heterogeneous catalysts, and re- 
quirements for stereospecific polymeriza- 
tion. The structure of olefin polymers in 
the solid state and properties of polymers 
in solution are covered as well. These gen- 
eral chapters were evidently written first 
and were not carefully revised in terms of 
concepts that appeared later. However, 
this incompleteness detracts little from 
their value. 

The heart of the subject is incorporated 
in three chapters. The longest is entitled 
Fluid-Bed Processes: Ziegler-Type Cat- 
alysts. Additional Fluid Bed Processes 
includes polymerizations induced by Al- 
fin-catalysts, lithium metal, and organo- 
lithium compounds, and ionic polymeriza- 
tion of vinyl ethers. Finally, supported- 
oxide catalysts are covered in the chapter 
on Fixed-Bed Polymerization Processes. 

The rest of the book covers miscel- 
laneous aspects of the subject. Polymer- 
ization of olefin oxides to crystallizable 
polymers is discussed. Another chapter on 
physical properties of polymers duplicates 
the earlier ones on structure and solution 
properties in concepts but not in material. 
An unusual, complete, 133-page tabulation 
of examples from patents completely 
covers this field through February, 1959. 
Finally, there is a chapter on miscellaneous 
organometallic-catalyzed polymerization 
systems. 

While the original manuscript was being 
set in type, so much new material appeared 
that a 55-page appendix was needed to 
round out the latest information. The 
appendix is divided into chapters to match 
the main text. Therefore, the information 
of each chapter is scattered partly in the 
text and partly in the appendix. 

Writing a critical book in a field as new 
as stereoregular polymerization is difficult 
because of discrepancies in data and con- 
flicting opinions, but the authors resolve 
these expertly. Many examples of con- 
flicting data exist in the chapter on Zieg- 
ler-type catalysts. However, the minor 
differences in operational approach and 
interpretation of data are used to reconcile 
these conflicts. The conflicting opinions 
on mechanism of polymerization are also 
nicely handled. 

The problem of dividing up the wealth 
of information in a new field into digestible 
bites is difficult at best. Gaylord and 
Mark chose to divide the two major cata- 
lyst systems in terms of processes, thereby 
equating fluid-bed processes with Ziegler- 
type catalysts and fixed-bed processes with 
supported-metal-oxide catalysts. Be- 
cause either catalyst could be used in either 
process, process is actually independent 
of catalyst; furthermore, processes are 
not discussed in detail. The field might 
better have been divided into precipitated 
and preformed catalysts, which would 
have put the emphasis on catalysts rather 
than on processes. 

Because each catalyst system is treated 
separately, interesting discussions on mech- 
anism are scattered. Valuable back- 
ground relating to the theory of polymeri- 


(Continued on page A250) 


CHEMISTRY 
IN THE 
LABORATORY 


Jay E. Taylor 
John R. Demuth 


University of Nebraska 


Two particularly unique and out- 
standing features of this manual are 
the sections devoted to experiments 
of an investigative nature and to a 
multiple approach to qualitative 
analysis. 


Numerous conventional experiments 
are included in the manual also. 
All experiments are designed to em- 
phasize good technique, accurate ob- 
servation, careful keeping of records 
and logical interpretation of data. 
Copyright 1959. $3.75 


For Chemistry ... two begin- 
ning problem books 


DAILY ASSIGNMENT PROBLEMS IN 
FIRST YEAR CHEMISTRY NO. 1 


Walter William Hanneman 
California Research Corporation 


This is the first in a series of daily assignment 
roblems for first year chemistry courses. 
blems are so varied that students must 
think out each one. No “short-cut” methods 
of solution are offered: students are forced to 
refer to lecture notes or text for methods of 
solving problems. Space is provided on re- 
movable pages for working out problems al- 
lowing for easy grading and spot checking by 
the instructor. Answer keys are available to 
the instructor. 
Copyright 1959. $1.50 


DAILY ASSIGNMENT PROBLEMS IN 
FIRST YEAR CHEMISTRY NO. 2 


Walter William Hanneman 
Califernia Research Corporation 


This book is the second in a series of daily 
problem —— for a first year chemistry 
course. Problems are designed to help stu- 
dents master the art of nomenclature, equa- 
tion writing, and problem solving outside of 


This second volume allows the instructor ‘o 
change experiments without altering the basic 
course plan. Some answers are included in the 
back of the book so that students can check 
their own work and pr 

wer keys available to the 

Copyright 1959. $1.50 


Send your order to 


BURGESS 
PUBLISHING CO. 


426 South Sixth Street 
Minneapolis 15, Minnesot« 
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BIOPHYSICAL SCIENCE 


A Study Program 


Edited by J. L. ONCLEY, Editor-in-Chief, Harvard Medical School; F.O. SCHMITT, 
Massachusetts Institute of Technology; R. C. WILLIAMS, University of California, 
Berkeley; M.D. ROSENBERG, National Institutes of Health; and R. H. BOLT, 
Massachusetts Institute of Technology, and National Institutes of Health. 


Excerpts from the editorial page of the Journal of Chemical 
Education, February 1960. 


‘Biophysical Science—A Study Program’ is a book which should 
be brought to the attention of every undergraduate chemist. The 
volume contains 61 papers which constituted the month-long Study 
Program conducted by the Biophysics and Biophysical Chemistry 
Section of the National Institute of Health at Boulder, Colorado, 
during the summer of 1959. 

‘Publication of this volume should be a big step toward attaining 
the objective of the Study Program which was ‘to aid and encourage 
the further blending of concepts and methods of physical science 
with those of life science in the investigation of biological problems.’ 

‘Seldom has the growing edge of knowledge in a broad field been 
so well described as in this book. The excellent format, profusion 
of well-chosen figures and photographs, abundant references, and 
selected bibliographies ail complement the lucidity of the presenta- 
tion. It deserves a conspicuous spot in any library frequented by 
science students.”’ 


1959. 624 pages. $6.50. 


Other books of special interest. . . 


Biochemistry of Plants and Animals 

An Introduction 

By M. F. MALLETTE, P. M. ALTHOUSE, and C. O. 
CLAGETT, all of Pennsylvania State University. 1960. 
Approx. 568 pages. In Press. 


Forest and Shade Tree Entomology 


By R. ANDERSON, Duke University. 1960. Approx. 
432 pages. Prob. $8.25. 


Transport Phenomena 


By R. B. BIRD, W. E. STEWART, and E. N. LIGHT- 
FOOT, all of the Department of Chemical Engineering, 
University of Wisconsin. 1960. In Press. 


Experimental Biochemistry: A Laboratory Manual 


X-Ray Absorption and Emission 
in Analytical Chemistry 

By H. A. LIEBHAFSKY, H. G. PFEIFFER, E. H. 
WINSLOW, and P. D. ZEMANY, all of the General 
Electrical Research Laboratory. 1960. Approx. 368 pages. 
Prob. $13.50. 


Photochemistry in the Liquid 
and Solid States 

Edited by L. J. HEIDT, M.I.T.; R. S. LIVINGSTON, 
University of Minnesota; E. RABINOWITCH, University 
of Illinois; and F. DANIELS, M.1.T. 1960. 174 pages. 
$5.00. 
Optical Crystallography 
Third Edition 


By E. E. WAHLSTROM, University of Colorado. 1960. 


By G. LITWACK, Graduate School of Medicine, Uni- 
356 pages. $7.00. 


versit) of Pennsylvania. 1960. Approx. 392 pages. In Press. 


Send for examination copies. 


JOHN WILEY & SONS, Inc. 


440 Park Avenue South, New York 16, N. Y. 
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NEW CHEMISTRY BOOKS 


Question:What do you do with the freshman who is really ready for college chemistry— 
the one who has a good background in high school chemistry and mathematics? 
Does he sit bored beside the others, wondering why be bothered to = so 
hard in high school? 


Answer: Use... 


PRINCIPLES OF CHEMISTRY 


By L. A. Hiller, Jr., University of Illinois; and 
R. H. Herber, Rutgers University 


Ready in May 


As high schools better prepare their students, it becomes necessary to introduce them to 
college chemistry in a more challenging manner. PRINCIPLES OF CHEMISTRY by 
Hiller and Herber is an extraordinarily well-written, rigorous general chemistry textbook. 
It is designed to give the beginning student who has had a good background in high school 
chemistry an introduction to fundamental principles. 


Wherever possible, quantitative relationships between the various parameters which 
describe chemical systems have been developed to the point where the student can make 
proper use of these equations. The book is designed to acquaint the student with a 
modern approach to the study of chemistry. 


Writing for the above average student, the authors present in a systematic fashion the 
principles which underlie all fields of chemistry (except biochemistry) and apply these 
principles to specific problems covering a wide range of interest. 


Subject Matter Divided Into Two Parts 


Part I: THE PROPERTIES OF CHEMICAL SUBSTANCES considers such topics 
as descriptive inorganic and organic chemistry, the properties of solids, liquids, and gases 
and the nature of chemical bonding. Part Il: THE DYNAMICS OF CHEMICAL 
CHANGE considers equilibrium of many kinds, thermodynamics, oxidation-reduction, 
chemical kinetics, nuclear and radiochemistry. 


* The authors have integrated the total field treatment of chemistry by pointing out that 
a particular theoretical idea is applicable in a number of contexts which appear 
superficially to be unrelated. 

* Such integration has been supported by Sines quantitative relationships where- 
ever possible. 


* Many recent advances are included. 


McGRAV -Hig?Ok 


330 West 42nd Street 
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FROM MCGRAW-HILL BOOK COMPANY 


Just Published... 
FOUNDATIONS OF CHEMICAL KINETICS 


By Sidney W. Benson, University of California. McGraw-Hill Series in Advanced Chemistry 


A critical and pr am account of the theoretical background of chemical kinetics. 
It introduces the methods of utilizing kinetic concepts in such diverse areas as catalysis, 
enzymes, and electrode reactions. A complete treatment of gas and free radical reac- 
tions makes the book useful as a reference work for workers in the field of gas phase 
and free radical kinetics. A carefully selected set of gee arranged to follow the 
sequence of topics in the text, is also included in the back of the book. 720 Pages, $13.50 


CHEMICAL ANALYSIS: An Advanced Text and 
Reference 
By Herbert A. Laitinen, University of Illinois. McGraw-Hill Series in Advanced Chemistry 


This senior-graduate text and reference book covers the fundamental ee underly- 
ing chemical methods of analysis. Special emphasis is placed on equilibria, kinetics, and 


mechanisms of the important types of chemical reactions involved in chemical analysis; 
on methods of separation; and on the application of statistical methods to sampling, ex- 
periment design, and interpretation of results. 611 Pages, $12.50 


RADIOISOTOPE TECHNIQUES 


By Ralph T. Overman, Oak Ridge Institute of Nuclear Studies; and Herbert N. Clark, Rensselaer 
Polytechnic Institute 


A laboratory textbook designed to give the principles and typical procedures of work- 
ing with radioactive materials. It is for use both as a text, in formal courses dealing 
with radiochemical techniques, and also as a reference and source book for these labora- 
tory procedures and manipulations. Discussions and techniques are included relative 
to the detection of radiation, errors in radioactivity measurements, the preparation of 
radioactive sources, the laboratory characterizations of radiation, and applications of 
radioisotopes. Approximately 1,000 references to literature dealing with these tech- 
niques are included. 496 Pages, $10.00 


INSTRUMENTAL METHODS OF CHEMICAL ANALYSIS 
New Second Edition 
By Galen W. Ewing, New Mexico Highlands University 


This text, written at the upper-division undergraduate or graduate level, will be useful 
for practicing analytical chemists. It covers in considerable detail all those analytical 
methods utilizing instruments which are in common laboratory use, as well as many less 
familiar methods gleaned from the recent technical journal literature. Emphasis is on 
the scope and potential utility of a method, its advantages and limitations, with a dis- 
cussion of its theoretical background. 454 Pages, $8.90 


y -HPOK COMPANY, Inc. 


New York 36, N. Y. 
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zation in the early chapters is separated 
from the rest of the discussions on poly- 
merization mechanism. Thus, repetition 
occurs, and the development of ideas on 
mechanism is hard to follow. 

The book will be most valuable if the 
reader first scans it to gain familiarity 
with the location of specific bits of informa- 
tion. While not designed as a textbook, it 
could serve as a reference for advanced 
courses on polymers, catalysis, and new 
aspects of physical or organic chemistry. 
Because stereoregular polymerization bor- 
ders on other fields of chemistry, the book 
has interest for teachers, students and re- 
searchers in heterogeneous catalysis, re- 
action mechanisms, and inorganic and or- 
ganic synthesis. It has value for those in- 
terested primarily in synthesis, structure, 


and use of polymers; while for those car- 
rying out research involving stereoregular 
polymers, the book is a necessity. 


HERBERT N. FRIEDLANDER 
Standard Oil Company (Indiana) 
Whiting, Indiana 


Contributions to the Theory of Chemical 
Kinetics 


Thor A. Bak. Ejnar Munksgaard, 
publisher, 6 Norregade, Copenhagen, 
Denmark, 1959. 104 pp. 9 figs. 16.5 
X 23.5 cm. Paper bound. da kr 20. 


The title of the book indicates the ap- 
proach to be made in the presentation of 
the material in the manuscript. The dis- 
cussion is purely theoretical and entirely 
mathematical. 


column format. 


Large Royal Octavo 


35 West 32nd Street 


New! Challenging! Interesting! 


THE SEVENTH EDITION (1960) 
Smith’ s 
College Chemistry 


WILLIAM F. EHRET 


PROFESSOR OF CHEMISTRY 
NEW YORK UNIVERSITY 


NOTABLE NEW FEATURES: Greater emphasis placed upon 
the relationship between atomic and molecular structure and 
the properties of elements and compounds. . . . All the prin- 
ciples, including ionic equilibria, are treated in the first half 
of the book. . . . Every subject has been brought abreast of 
the latest information in chemical literature. . . . The reorganiza- 
tion of topics prepares the student for laboratory work in 
qualitative analysis in the second semester. . 
exercises, mostly new, has been increased. . . . Most of the 
line drawings and halftones are new. . . . The entire book has 


been redesigned and reset in an attractive new, single- 


To be published in April 


APPLETON-CENTURY-CROFTS, INC. 


. . The number of 


About 850 pages 


New York 1, N. Y. 
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In Chapter 1 the problems to be treated 
in succeeding chapters are delineated. 
This chapter is most helpful in understan 4- 
ing what follows. 

In Chapter 2 the principle of minimum 
entropy production in the stationary sts te 
is formulated. Investigation of complex 
reactions led to complicated mathematica] 
expressions for rates which cannot »e 
solved in closed form. The variables how- 
ever become separated when it is assumed 
that some of the intermediate products in 
the reaction are in quasi-stationary stats. 
The general criterion which makes mure 
understandable this quasi-stationary ad 
steady state kinetics is shown to be the 
principle of minimum entropy production. 

In Chapter 3 oscillation reactions ..re 
discussed. In recent years considera)le 
attention has been paid to the possidle 
existence of oscillating chemical reacticns. 
What the author does is to try to find the 
exact conditions for the occurrence of 
oscillating chemical reactions and to de- 
velop a method of solving the resulting 
equations. The equations are in gen- 
eral non-linear, second order differential 
equations, or systems of such equations; 
these present certain difficulties. The 
author used the method of Kryloff and 
Bogoliouboff on a simple example of an 
oscillating system proposed by Volterra as 
a model of interacting biological species. 
He states, however, that it is extremely 
doubtful whether the Volterra equations 
represent a set of chemical reactions which 
occur in nature, and that the mechanism of 
the periodic reaction of iodic acid with hy- 
drogen peroxide which shows oscillatory 
behavior is of interest. 

Chapter 4 deals with the theory of elec- 
trodiffusion. In the electrodiffusion proc- 
ess the particle is considered as perform- 
ing random motion between state 1 and 
state 2 in discrete 1, 2 space. This mo- 
tion is transformed into random motion on 
a continuous axis in the direction of the 
field when the field acts on the particle. 
This random motion in the direction 
of the field can be described as a diffusion. 
The author’s calculations show that the 
thermal diffusion interaction with field in- 
duced diffusion vanishes asymtotically as 
the time approaches infinity. A stationary 
state solution for an alternating field is 
also presented. 

In Chapter 5 there is a discussion of the 
mechanical description of the irreversible 
process. The usual derivation of the 
Maxwell-Boltzmann equation was reil- 
vestigated and the equation shown to be 
only an approximation to the correct equa- 
tion. The author then attempts to im- 
prove upon the approach to the problem 
by starting with a more sophisticated me- 
chanical description and going as far as 
possible without making statistica! as 
sumptions. He does this by starting with 
the Liouville equation and integrating it 
directly in action-angle variables. He 
finds that irreversibility cannot be obt:ined 
from the laws of mechanics alone, but that 
other assumptions, more reasonable than 
the classical assumption about moleculat 
chaos, must be made. The author points 
out some of the difficulties inherent in the 
problem of irreversibility and some «/ the 
things which have been neglected im pre- 
vious theories. 

(Continued on page A252) 


i 

| 

4 

| 

‘a 

id 

ies 

C. 
T 

i 
in 
{ 
pe 
| ar 
4 
Th 
ist 
gt 
B de: 
col 
tof 
het 
By G 
ORD 
( 
(ab 
ard 
evic 
for | 
int 
tion 
m 

By GA 
ri 

ce 


treated 
neated. 
rstan d- 


nimum 
state 
omp!:x 
matical 
not .e 
es how- 
ssum ed 
jucts in 
stat s. 
More 
ry and 
be the 
luction, 
ons 
idera dle 
possi le 
actions. 
find ‘he 
ance of 
| to de- 
esulting 
in gen- 
erential 
uations; 
s. The 
off and 
e of an 
terra as 
species. 
tremely 
juations 
18 which 
anism of 
with hy- 
cillatory 


of elec- 
on proc- 
yerform- 
e 1 and 
‘his mo- 
otion on 
n of the 
particle. 
lirection 
iffusion. 
that the 
field in- 
ically as 
ationary 
field is 


yn of the 
aversible 

of the 
as reil- 
vn to be 
equa- 
s to im- 
problem 
me- 
us far as 
tical as 
ting with 
rating it 
les. He 
obtained 
but that 
ble than 
nole cular 
or points 
nt in the 
ne of the 
d in pre- 


SAUNDERS college chemistry texts 


meet the needs of majors and non-majors 


NEW! Lee and Van Orden— 
GENERAL CHEMISTRY 


New—Written for freshman courses in general chem- 
istry, this well illustrated text is geared for non- 
chemistry majors. 


Two thirds of the book cover chemical principles 
and inorganic chemistry. General definitions are 
given first. The characteristics of matter and tools 
for evaluating them are discussed. Matter is viewed 
in its gross structure, then reduced to mixtures, com- 
pounds, elements, molecules and atoms. Elements 
are studied in groups as they appear in the Periodic 
Table. 


The final third of the book introduces organic chem- 
istry. Compounds are discussed here by functional 
groups, such as alkenes, ethers, etc. Included are 
descriptions of the appearance and functions of more 
complicated components of petroleum, fibers, drugs 
and living organisms. 


The authors feel that thorough knowledge of a few 
topics is preferable to mere acquaintance with many, 
so that certain areas are covered more completely 
here than is usual in introductory texts. 


By GARTH L. LEE, Ph.D., Associate Professor of Chemistry; and HARRIS O. VAN 
ORDEN, Ph.D., Professor of Chemistry, Utah State University, Logan. About 608 pages, 
61/4” x 91/4”, 218 illustrations, Knw—Reody Maz, 1960. 


NEW! Lee and Van Orden— 
LAB MANUAL of GENERAL CHEMISTRY 


New—Designed to accompany the authors’ text 
(above), this lab manual may be used with any stand- 
ard textbook in general chemistry. It offers a series 
of experiments which provide students with dramatic 
evidence of reactions discussed in the text. Directions 
for experiments are explicit and well illustrated. As 
in the textbook, this lab manual devotes more atten- 
tion to organic chemistry than other comparable 
manuals. 


By GARTH L, LEE, Ph.D., and HARRIS O. VAN ORDEN, Ph.D. About 216 pages, 81/2” 
111”, 33 illustrations. New—Ready May, 1960. 


Gladly sent to college teachers for consideration as texts 


W. B. SAUNDERS COMPANY 
West Washington Square e Philadelphia 5 


Noller—CHEMISTRY 
OF ORGANIC COMPOUNDS 


Second Edition—This text is intended for an intensive 
course in organic chemistry. It gives thorough 
coverage of preparations, reactions and uses of or- 
ganic compounds and is ideal for students majoring 
in chemistry or allied sciences. 


Compounds are discussed in light of the theory of 
gross structures, with physical and chemical proper- 
ties clearly correlated with structure. You'll find 
an expert balance here between theoretical and practi- 
cal chemistry. By using theories to explain facts, 
Dr. Noller eliminates the common complaint that 
the elementary course in organic chemistry is merely 
memory work. 


A review in The Journal of Chemical Education called 
this text ‘“‘the best of breed’’ in these and other 
respects: ‘‘the best digested application of molecular 
orbital theory to reaction mechanisms, particularly in 
aromatic substitutions, best selection of interesting 
details on industrial processes,"’ etc. 


By CARL R. NOLLER, Ph.D., Professor of Chemistry, Stanford University. 978 poses, 
6” x 91/4”, 106 illustrations. $9.00. Second Edétson. 


Noller—TEXTBOOK 
OF ORGANIC CHEMISTRY 


Second Edition—For organic courses of 90-100 hours 
for both chemistry and non-chemistry majors, you'll 
find this shorter text by Dr. Noller well suited to your 
needs. Not a mere condensation of the above text, 
this is a careful abridgement. It will ideally serve 
in courses requiring adequate but not extensive detail. 
Some of the more complex material has been omitted, 
but the same excellent balance of theoretical and 
practical chemistry is retained. 


By CARL R. NOLLER, Ph.D. 654 pages, 6'/4” x9'/,", illustrated. $7.00 Second Edition. 
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Chapter 6 concludes the book with a 
presentation of the mechanical theory of 
chemical reactions. The various theories 
as to how a particle escapes from a poten- 
tial minimum including the “‘shuttling ac- 
tion’? of Brownian motion and the transi- 
tion state approach are discussed. Then 
a classical approach, which adopts the 
quantum mechanical concept of phonons, 
is presented. The case of the particle 
moving in a potential field with two min- 
ima is also discussed. Using his theory 
the author estimates the rate constant for 
a simplified model of a chemical reaction. 


Epwarp §. Amis 
University of Arkansas 
Fayetteville 


Techniques of Polymer Characterization 


Edited by P. W. Allen. Academic 
Press, Inc., New York, 1959. xiv + 
256 pp. Figs. and tables. 15 X 22.5 
em. $9.50. 


The field of polymer chemistry has ex- 
panded so rapidly over such a short time 
that it is a characteristic of many workers 
in it that they have little or no formal 
training in their specialty. Rather, they 
have either picked it up as an apprentice 
by working in a polymer research labora- 
tory or have developed their techniques by 
themselves with the help of the literature. 
“Techniques of Polymer Characteriza- 
tion” is directed primarily toward this last 
group. As the title indicates, it is devoted 
to the study of the properties of high poly- 
mers as they show up in dilute solutions. 


“The style of writing 
is simple and clear.” 


variety of students.” 


about it prior to publication.” 


xiv + 818 pp. 


Evanston, Illinois 


* Makes the student less dependent on the instructor. 
the outline form, the abundance of illustrative problems, 
and the careful experimental directions. 


* “For the first time, I seem to have a book that suits a 


* “The book more than lives up to the good things I heard 


ROW, PETERSON AND COMPANY 


ELEMENTARY 
QUANTITATIVE 
ANALYSIS 


Theory and Practice 


W. J. Blaedel and V. W. Meloche 
University of Wisconsin 


Hence, 


$6.90 


Elmsford, New York 
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These are the properties of the polymer 
molecules themselves and not, in general, 
cooperative properties such as one fincs, 
e.g., in crystallites in solid polymers. 

The subjects covered are: fractionaticn, 
osmometry, miscellaneous number avers ge 
molecular weight determinations, light 
scattering, viscometry, end-group analysis, 
and block and graft copolymer charact»r- 
ization. 

The approach is a practical one. The 
theory for each section is sketched enough 
to indicate the background for the method, 
but no attempt is made to give fine details. 
On the other hand the techniques them- 
selves are discussed extensively and partic- 
ular care is taken to point out places whore 
one might make errors inadvertently «nd 
where especial pains must be taken. (ne 
often feels that the attitude is that of a 
master talking to his apprentice. In ad- 
dition, there is copious reference to the 
original literature. 

Since each chapter is written by a difier- 
ent author there is some variation in the 
approach but none of the chapters could be 
called inadequate. From the point of 
view of subject matter, one might wish 
that somewhat more space had been spent 
on light scattering, that polyelectrolyte 
behavior had been included to a greater 
extent, and that the small section on the 
effect of rate of shear on viscosity measure- 
ments had been expanded. From the 
point of view of approach, occasionally the 
experts were a little overenthusiastic. 
For example, after indicating that one can- 
not obtain homogeneous fractions from a 
heterogenous polymer, the author speaks 
(p. 58) of cases where nearly homogeneous 
fractions may be used to establish a mo- 
lecular weight distribution curve. 

These are all relatively minor objections, 
however, and should not conceal the fact 
that this will be a very useful book, both 
for the novice who wants to get a start in 
the field and for the old hand who wants 
to brush up on recent developments. 

The present book is complemented in 
some respects by the recently published 
“Number Average Molecular Weights” by 
Bonnar, Dimbat, and Stross (Inter 
science, 1958). In that book considerable 
detail is given in showing how actual cal- 
culations are carried out to convert exper'- 
mental data into molecular characteristics. 
The present work however is much mor 
complete in its discussion of the exper'- 
mental methods themselves and, of course, 
also covers methods not related to number 
average molecular weights. 


Tuomas E. 
The College of Wooster 
Wooster, Ohio 


Liquids and Liquid Mixtures 


J. 8S. Rowlinson, Senior Lecturer i 
Chemistry, The University of Manches 
ter. Butterworths Scientific Publica- 
tions, Academic Press, Inc., New York, 
1959. ix + 360 pp. Figs. and tables 
15 + 22cm. $12. 


In the past the theoretical and ¢xper- 
mental study of the thermodynamic be- 
havior of liquid mixtures has ofte: bee! 
separated from the study of pure |i uids. 


! (Continued on page A254) 
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THE HYDROGEN BOND 


by GEORGE C. PIMENTEL, University 
of California, Berkeley, and AUBREY L. 
McCLELLAN, California Research Corp. 
Drawings by Roger Hayward 


Because of the expanding applications of 
knowledge of H bonding, this ak is indeed 
timely. Based on a study of more than 3,000 
original references, this is a unique, comprehen- 
sive coverage of the H bond, its nature, and its 
influence on chemical properties. 


Of great interest is the provocative treatment 
of borderline cases including chloroform and 
acetylenes as acids and aromatics as bases for 
H bonding. This provides a foundation for 
extending the concepts of unusual bonding and 
opens the possibility of relating such struc- 
tures as H bonded complexes, borohydrides, 
metal chelates, polyhalogens, and salt dimers. 


Besides the textual material, the book con- 
tains an extensive collection of data in tabular 
form—thermodynamic functions, equilibrium 
constants, and H bond distances in both 
crystals and proteins. 


The annotated bibliography of more than 
2,300 references and the text-bibliography 
index make this an important tool. 


475 pages, illustrated, 1960, $11.40 


STRUCTURE AND CHANGE: 


universe. 


An Introduction to the Science of Matter 


by G. S. CHRISTIANSEN and PAUL H. GARRETT, Connecticut College 
Drawings—many in two colors—by Evan L. Gillespie 


. . .A solid introduction to physical science for the nonscience student in Liberal Arts 
. . An excellent first-year preparation for majors in either chemistry or physics 


Beginning with the casual, uncritical background of the nonscientist, facts and concepts are 
introduced, as logically required, to lead the student to a sophisticated view of the physical 


The unifying theme of structure of matter limits the treatment, on the whole, to the content 
of the introductory chemistry and physics courses; however, examples from astronomy, geol- 
ogy, and meteorology are also used to illustrate and give understanding to these concepts. 


The experimental basis of science is strongly emphasized. 


GENERAL CRYSTALLOGRAPHY: 
A Brief Compendium 


by W. F. de JONG 


This compendium dealing with the geo- 
metrical, structural, chemical, and physical 
aspects of crystallography is now available 
in English. As the author states in the 
Preface, ““This American edition is more, 
however, than a translation of the Dutch 
edition. A few sections have been enlarged; 
the last section of Part IV [on physical 
crystallography] has been rewritten; new 
illustrations have been added; and the 
classification of symmetry now follows the 
International Tables for X-ray Crystallog- 
raphy. . . the literature cited. . .has been 
chosen in such a way that [the book] may 
be used as a guide in private study. In its 
present form, with its emphasis on the role 
of symmetry (demonstrated most simply in 
the longest part, that on geometric crystal- 
lography), the book will serve under- 
graduate students as a summary of the 
modern view of crystallography.” 


296 pages, illustrated, 1959, $6.00 


640 pages, 487 illustrations, 1960, $8.75 


W. H. FREEMAN AND COMPANY 


660 MARKET STREET, SAN FRANCISCO 4, CALIFORNIA 
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Matheson “all purpose” needle valves, no, 50 series 


For direct connection to compressed 
gas cylinder valves, where only man- 
ual flow control is wanted. Engineered 
for all gases and tested by Matheson 
for simple, trouble-free service. 
Smooth, accurate flow control, from a 
few cc per minute to rapid flow, at 
pressures up to 2500 psig. 


Finely machined from bar stock in 
Brass, Stee! or Monel, with hose end, 
S.A.E. flare or %” male or female 
N.P.T. outlets. Also available with 
tank gauge to show pressure remain- 
ing in cylinder. See the Matheson 
Compressed Gas Catalog for complete 
information on regulators, valve, and 
flowmeter recommendations for 85 
gases and gas mixtures. Write for your 

free copy. 


The Matheson Company, Inc. 
Compressed Gases and Regulators 
East Rutherford, N. J.; Joliet, IIl.; Newark, Calif. 


Why Not Write Now 
For Our New 


SCIENCE CATALOGUE? 


containing 


BOOKS 


university and research standard 
currently available in the 
english language, in the fields 
of 


CHEMISTRY ASTRONOMY 
PHYSICS BIOLOGY 
GEOLOGY BOTANY 


British Books are Inexpensive 


JAMES THIN 


UNIVERSITY BOOKSELLER AND PUBLISHER 
53-59 SOUTH BRIDGE, EDINBURGH 


SCOTLAND 
WE SPECIALIZE IN SENDING BOOKS TO OVERSEAS CUSTOMERS 
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There have existed also artificial intern] 
divisions in each of these fields of study. 
This book undertakes the task of bringii.g 
together these previously separated fie] |s 
and presenting a unified discussion of t ie 
thermodynamic properties of liquids. 

The first part (241 pp.) of the book (3:i0 
pp.) describes the equilibrium propert: es 
of pure liquids and liquid mixtures. C.)- 
ligative properties of the ideal dil te 
solution, polymer solutions, or liquid si r- 
faces are not covered. The descripti n 
makes use of classical thermodynamics ‘o- 
gether with a critical discussion of expe ri- 
mental data and methods for determining 
and calculating these data. The last p:rt 
(107 pp.) of the book is an account of the 
statistical thermodynamics of fluids and 
fluid mixtures; the experimental results in 
the first part of the book are interpreted in 
so far as possible at present by molecular 
theory. 

The first three chapters are devoted to 
pure liquids. Chapter 1 defines in gen- 
eral terms what is meant by the expression 
‘liquid state.’’ Chapter 2 describes the 
thermodynamic properties of pure liquids; 
thermodynamic formulas, experimental 
methods, and experimental data for the 
thermodynamic properties are presented in 
this description. Experimental results 
and thermodynamic theory for the critical 
state are discussed in Chapter 3. 

The next three chapters present thermo- 
dynamic theory and selected experimental 
data for binary liquid mixtures. Chapter 
4 discusses binary mixtures of “simple” 
liquids (liquids composed of molecules of 
such type that the intermolecular forces do 
not depart greatly from spherical sym- 
metry). Chapter 5 considers binary mix- 
tures of ‘“‘complex’’ liquids. Chapter 6 
is an interesting presentation of the thermo- 
dynamic behavior of binary liquid mix- 
tures at high pressure; azeotropy and crit- 
ical points of mixtures are the principal 
subjects of discussion. 

The last three chapters of the book de- 
scribe the application of molecular theory 
to the equilibrium properties of liquids. 
Intermolecular forces are discussed in 
Chapter 7. Chapters 8 and 9 present the 
recent developments which unite the sta- 
tistical thermodynamic treatment of pure 
fluids and fluid mixtures. Of particular 
value in these two chapters is the discus- 
sion of the principle of corresponding states. 
The literature is filled with erroneous at- 
tempts at the application of this principle 
to pure substancesand mixtures; itis hoped 
that the lucid presentation in this book will 
receive the attention deserved. 

It is evident that care has been used in 
preparing tables of experimental da‘a in 
this book; the author states that most of 
the tables were calculated anew fron: the 
original literature. A large list of ref- 
erences is given at the end of each cha ter. 


James R. 
The University of | exas 
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NS GENERAL CHEMISTRY: A Systematic Approach, second ed. 

—— By HARRY H. SISLER, University of Florida; CALVIN A. VANDER 

ntern.l WERF, and ARTHUR W. DAVIDSON, both at University of Kansas 
study, Geared especially to students majoring in chemistry, this text provides a 

ringhi g sound, balanced foundation in general chemistry. A thorough presenta- 

| o is tion of important theoretical concepts is followed by a study of the various 

ts me groups of elements. The second edition includes recent developments in 

ok (3:0 the chemistry of the newer elements, in rocketry and satellites, in medi- 

ypertics cine, and in applied chemistry. 

. Col 1959 851 pages $7.95 
te 

a INTRODUCTORY CHEMISTRY, second edition 

ripti n By LILLIAN HOAGLAND MEYER, Western Michigan University 

= Designed for non-majors, this text examines aspects of chemistry basic to 

7 a rs the study of food preparation, nutrition, textiles, and other fields allied to 

st part chemistry. “‘...Meets the needs of the students for whom it was writ- 

of the ten." Journal of Chemical Education 

ds and 1959 528 pages $6.00 

sults in 


in 
lecular 


GENERAL CHEMISTRY 


By LUKE E. STEINER, Oberlin College, and J. A. CAMPBELL, Harvey 
Mudd College 

This text coordinates the fundamental concepts of chemistry by continual 
emphasis on the interpretation of properties and reactions in terms of struc- 


oted to 
in gen- 


ression 
the tural relationships. “‘...Anexceptional text. It should be in the hands 
liquids; of every teacher of general chemistry."’ Journal of Chemical Education 
1955 676 pages $7.00 
or e 
~ LABORATORY EXPERIMENTS IN GENERAL CHEMISTRY 

critical By J. A. CAMPBELL and LUKE E. STEINER 

This lab manual follows the same order as General Chemistry. 

_—. 1955 216 pages $3.75 
imenta . 

pte PRINCIPLES OF CHEMISTRY, second edition 

nal By JOEL E. HILDEBRAND and RICHARD E. POWELL, both at Univer- 
do sity of California, Berkeley 

1 syn Stressing chemical principles rather than descriptive material, this flexible 
ry mix- text correlates with any sequence of lecture and laboratory work. 

pter 6 1958 444 pages $6.00 
hermo- 

Semimicro Techniques: 

nd crit- 

incipal SEMIMICRO LABORATORY EXERCISES IN GENERAL 

ok de CHEMISTRY, second edition 

are By J. AUSTIN BURROWS, PAUL ARTHUR and OTTO M. SMITH, all at 
Oklahoma State University. 

ent the This loose-leaf manual contains 64 tested and graded experiments, cover- 
he sta- ing all topics taught in college courses in general chemistry. It features 
of pure time-and-cost-saving semimicro techniques. 

— 1952 302 pages $3.90 

iscus- 

state A COURSE IN GENERAL CHEMISTRY, Semi-micro Alternate 
nc Form, third edition 

“ok el By the late WILLIAM C. BRAY, the late WENDELL M. LATIMER, and 

RICHARD E. POWELL, all of University of California, Berkeley 

used in This text, which employs semimicro techniques, is based on the phil- 
daia in osophy that laboratory work should be the core of any course in General 
most of Chemistry and Qualitative Analysis. 

oe 1950 217 pages $4.00 
of ref 

ha pter Coming in 1961—A New Revised Edition: 

een COLLEGE CHEMISTRY: A Systematic Approach 

A vstin By HARRY H. SISLER, CALVIN A. VANDER WERF, and ARTHUR 


DAVIDSON 


The Macmillan Company Fitth hve, New York 11,N. Y. 
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Sales Offices: New York II 
Chicago 6 
Atlanta 3 
Dallas | 
Palo Alto 
Toronto 16 


ESSENTIALS OF CHEMISTRY, 


ALFRED B. GARRETT 
JOSEPH F. HASKINS 
HARRY H. SISLER 


HOME OFFICE: BOSTON 


GINN Company 


Second Edition 


Here is an excellent introductory interpretation of the physical 
world which maintains an even balance between descriptive chem- 
istry and attention to principles. Early units introduce the ele- 
mentary chemistry of the earth, its crusts, minerals, and atmosphere. 
These are followed by a unit on radioactivity and atomic struc- 
tures. 


Increased attention has been given to organic chemistry in this Sec- 
ond Edition, with emphasis on the structure of molecules end the 
types of compounds. Included is new information on antiknock 
agents, high polymers, vitamins, and medicinals. 


Other new features include an expansion of the descriptive chem- 
istry of metals, nonmetals, and their compounds, an extremely in- 
teresting description of the solar battery and nuclear fission, and an 
up-to-date Table of Chemical Elements including nobelium. Also 
included now are attractive new illustrations and a listing of many 
recent articles for supplementary reading. 


A unique manual, Essentials of Experimental Chemistry for Lab- 
oratory and Demonstration, Secend Edition, has both exercises 
for lecture demonstrations (38) and experiments (45). 


FIESER 
ann FIESER rexrs 


Well-known to all organic chemists, LOUIS F. FIESER and MARY FIESER 
need no introduction. And their superior texts speak for themselves— 


Healh 


BASIC ORGANIC CHEMISTRY 378Ppaces $6.00 
A new text for the short course for nonchemistry majors. Here, the au- 
thors present the subject by topics rather than by compound types. Aro- 
matic chemistry is introduced at an early stage. 
INTRODUCTION TO ORGANIC CHEMISTRY 650 paces — $7.75 
A modern one-year course in organic chemistry. Part I develops the 
essential principles of organic chemistry through expansion of basic 
theory at the point where it is applicable. 
EXPERIMENTS IN ORGANIC CHEMISTRY, 3rd ed. rev. 

364 PAGES $5.75 
By Professor Fieser alone. A well-balanced manual to accompany any 
one of the Fieser and Fieser texts. 
ORGANIC CHEMISTRY, 3rd ed. 1117 paces $9.50 
Called “the finest one-volume treatment of organic chemistry in the |} ng- 
lish language.” Fully covers the field of fundamental organic chemistry. 


DC. HEATH AND COMPANY 
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Announcing publication of THE FIRST TWO TEXTS in the 
7 new ADDISON-WESLEY SERIES IN CHEMISTRY 
4 duction to Statistical Thermodynami 
’ Introduction to Statistical Thermodynamics 
e- TERRELL L. HILL, University of Oregon 
A+ BC 
c- 
An introduction to equilibrium statistical mechanics, designed as a text 
for courses offered in chemistry or physics departments on the ad- 
“a vanced undergraduate-graduate level. The emphasis is on recent 
advances in statistical thermodynamics, and consequently the more 
x“ traditional material is treated in a rather condensed man- 
ck rsa ner to allow ample room for a survey of the important developments 
of the 1940’s and 1950's. 
The book is divided into four parts. Part I is concerned 
m- with the principles or postulates of statistical mechanics. Part 
n- II contains applications of the principles developed in Part I to 
- systems of independent molecules (e.g., an ideal gas) or of other 
independent subsystems. 
<The more complicated but also more interesting problems which arise 
vy when molecules can no longer be treated as independent of each 
other (because of intermolecular forces) provide the subject matter 
of Part III. Part IV is concerned with problems for which the classical 
b- - (high-temperature) limit of quantum statistics is not valid, e.g., metals, 
es radiation, helium or hydrogen gas at low temperatures. 
Only the most rudimentary quantum-mechanical background is necessary for the study of the 
first three parts. Somewhat more background is required for Part IV, but still not very much. 
506 pp, 97 illus, to be published May 1960—$9.75 
Chemical Instrumentation: A Systematic Approach to Instrumental Analysis 
HOWARD A. STROBEL, Duke University 
ESER 
A text for courses in instrumental analysis of up to two semesters in length, 
written at the advanced undergraduate-graduate level. The most distinctive 
feature of the book is its attempt to convey a basic appreciation for the 
he au- lil aes design and operation of instruments, as part of the larger scheme 
Aro- of making physical measurements. Basic techniques are treated 
fully, and a good balance is maintained between physical theory and design 
$7.75 ‘ on the one hand, and chemical theory and procedure on the other. 
DS the he Donated ge Although the chapters on specific instrumental techniques are largely complete in 
basic 4 themselves, the author intends that they be used in conjunction with the 
appropriate theoretical sections and laboratory experiments. He 
Refracting prism makes a concentrated attempt to integrate the physical theory with the 
$5.75 discussion of particular methods and kinds of instrumentation. The representative 
ry any laboratory experiments included at the end of the book are grouped according to type of 
instrumentation to facilitate reference. 

Because of the author’s emphasis on the “science” of chemical instrumentation, the reader will recognize 
> Fng- any future developments he may encounter as but extensions of the basic techniques he has learned. 
nistry. The student will also gain an understanding of the methods of identification, quantitative analysis, 

and measurement, which are operations common to all chemical research. 
c. 700 pp, 373 illus, to be published May 1960—$9.75 
ADDISON-WESLEY PUBLISHING COMPANY, Inc. 
Reading, Massachusetts, U.S.A. 
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TEXTS and 
MANUALS 


NAME REACTIONS IN ORGANIC CHEMISTRY 
By A. R. Surrey, Sterling-Winthrop Research Institute, 
Renssalaer, New York 
Second Edition Ready Fall 1960 
Review of the First Edition: 
“The text should be helpful to the graduate student preparing 
for preliminary examinations in that it provides him with con- 
cise discussions of a large number of organic reactions with 
which he should be familiar . . .The up-to-date references pro- 
vide useful leads to the chemist wishing to keep abreast of de- 
velopments involving the name reactions discussed in the 
text.’’* —Journal of the American Chemical Society 


QUANTUM CHEMISTRY: An Introduction 

By WALTER KAuzMann, Princeton University 
(Second Printing) 1957, 744 pp., illus., $12.00 
“This is an important book. The mathematical treatment is 
carefully and thoroughly developed, making the book un- 
usually lucid and tractable. Moreover, it is a thoughtfully 
written book, and one well suited for self-study of the subject— 
this textbook seems well suited for consideration for the teach- 
ing of a graduate course in quantum chemistry.” 

—Journal of Chemical Education 


A STATISTICAL MANUAL FOR CHEMISTS 
By Epwarp L. Bauer, Winthrop Laboratories, Rensselaer, 
New York 
This work presents statistical tools as an aid for chemists in ob- 
taining maximum economy in experimentation, maximum in- 
formation from measurement, and maximum accuracy of test 
results. The material is discussed in the language of the chem- 
ist, for whom the manual will also serve as an introduction to 
statistics. Throughout the book, use is made of new, rapid 
methods of calculation—short-cut techniques requiring only 
addition, subtraction, and the use of a slide rule. 
March 1960, 159 pp., illus., $4.75 


AUTOMATIC TITRATORS 

By J.P. Pumuirs, University of Louisville 

AUTOMATIC TITRATORS surveys the rapidly advancing 

field of volumetric analysis by the most modern methods avail- 

able. In addition to a complete account of the principles and 

theory of automatic titration, a guide to the selection of the 

best commercially available models is included. Both foreign 

and domestic instruments are given appropriate coverage. 
This book is the sole complete source of information on 

automatic titrations, by both continuous and semi-auto- 

matic techniques. November 1959, 225 pp., illus., $6.00 


Handbook of ELECTROCHEMICAL CONSTANTS 
Compiled by ROGER Parsons, University of Bristol 
This collection of data on the physical constants of electrolytes 
has been compiled to provide a convenient source of numerical 
information. The intrinsic accuracy of the data is as high as 
possible, and the tables have been designed to make reference 
both simple and rapid. 1959, 118 pp., $6.00 


ION EXCHANGE: A Laboratory Manual 
By J. E. Satmon, Battersea College of Technology 
and D. K. Hae, National Chemical Laboratory 
This laboratory manual is prefaced with an account of the fun- 
damental principles of ion exchange. It includes details of 
many practical experiments designed for both school and col- 
lege use and also as a possible model for research in industrial 
applications. 1959,.143 pp., illus., $5.00 
FORMATION AND TRAPPING OF FREE RADICALS 
Edited by ARNOLD M. Bass and H. P. Bromwa, National Bureau 
of Standards 
This book reviews the entire present status of the program for 
studying the formation and trapping of free radicals. Large 
sections are devoted to the utilization of trapped radicals in 
astrophysics, polymers, propulsion, radiation damage, and bio- 
logical processes. February 1960, 522 pp., illus., $16.00 


ACADEMIC PRESS 


NEW YORK and LONDON 


111 Fifth Avenue, New York 3, New York 
17 Old Queen Street, London, S.W. 1 
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Another Extra Service 


to Users of 
PARR 


Oxygen 
Bombs 


This new 56-page technical manual has just been pub- 
lished by the Parr Instrument Co. as part of its con- 
tinuing service to users of Parr oxygen bombs and 
calorimeters. It gives detailed operating instructions for 
these specialized instruments, and includes many helpful 
maintenance and safety instructions. There is also a 
section on oxygen bomb methods for chemical analysis, 
and a selected bibliography. 

A copy of this new manual is furnished with each new 
Parr oxygen bomb or calorimeter. Single complimentary 
copies will be mailed to interested firms or individuals 
on request. Ask for Manual No. 130. 


PARR INSTRUMENT CO. 


MOLINE, ILLINOIS 


When they ask you for guidance, refer to | 
Careers and 


Opportunities 
in Chemistry 


A SURVEY OF 
ALL FIELDS BY 


Philip Pollack 


For your reference as an advisor, and for students 
planning their futures, this up-to-date book 
describes the many exciting opportunities chem- 
istry offers both men and women today. After a 
brief history, it surveys the profession as a whole, 
discusses qualifications and training, and explains 
in detail the exciting careers open to organic and 
inorganic chemists in analytical, physical and 
atomic chemistry, bio-chemistry, geochemistry, 
chemical engineering, technical sales work, and 
commercial development. A special chapter is 
devoted to the growing opportunities—and need 
—for women in chemistry, and an appendix con- 
tains a complete listing of ACS—and AICE— 
approved professional schools. 


Illustrated * $3.50 at bookstores or postpaid from 


E. P. DUTTON & COMPANY 
300 Park Avenue South ¢ New York 10 
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TEXT 


COLLEGE CHEMISTRY 

by Linus Pauling, California Institute of 
Technology. Drawings by Roger Hay- 
ward, 685 pp., 202 illus., 2nd Edition, 
1955, $6.75. This book provides a 
gradual and systematic introduction to 


the principles of chemistry. 


GENERAL CHEMISTRY 

by Linus Pauling, California Institute 
of Technology. Drawings by Roger 
Hayward, 710 pp., 193 illus., 2nd Edition 
1953, $6.75. A concentrated and rig- 
orous treatment of chemistry for well- 
prepared beginning students. 


“GENERAL CHEMISTRY rapidly ob- 
tained world-wide recognition as belong- 
ing to that small class of books. . . which 
revolutionized the teaching practice 
then prevailing and laid down the 
pattern for future texts. . .”” NATURE. 


Translations available in the following 
languages: French, German, Italian, 
Japanese, Polish, Portuguese, Spanish, 
and Swedish. 


The ideal combination for freshman chemistry 


LABORATORY 


COLLEGE CHEMISTRY IN THE LABORA- 
TORY—No. 1 & No. 2 


by Lloyd E. Malm, University of Utah, 
and Harper W. Frantz, Pasadena City 
College. Drawings by Roger Hayward, 
No. 1, 331 pp., 93 illus., 1950, $3.30. 
No. 2, 341 pp., 102 illus., 1954, $3.30. 
Different problems and drill sections 
make these manuals usable alternately 
for beginning courses. 


A LABORATORY STUDY OF CHEMICAL 
PRINCIPLES 


by Harper W. Frantz, Pasadena City 
College. Drawings by Roger Hayward, 
266 pp., 90 illus., 2nd Edition, 1956, 
$2.75. This manual assumes one and a 
half to two years of high school algebra, 
and of physical science courses. 


“Our students seem to be taking to the 
manual and even our most blase high 
school students seem to be interested 
in their laboratory work. I think this 
is a compliment to the style and to the 
experiments given in the manual.” 


“With the Malm-Frantz manuals I 
have had less difficulty with laboratory 
accidents than I have ever had, and no 
difficulty with the students being able 
to carry out the procedures or make the 
more involved set-ups of the equip- 
ment... .To say that I like the manuals 
very much is an understatement.” 


when you use... 
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PROBLEM SOLVING 


GENERAL CHEMISTRY WORKBOOK 
How to Solve Cheinistry Problems 

by Conway Pierce, University of Cali- 
fornia, Riverside, and R. Nelson Smith, 
Pomona College. Paperbound, 243 pp., 
illustrated, 2nd Edition, 1958, $1.75. An 
extremely useful self-help book for the 
student, or a bountiful source of prob- 
lems (more than 1,000) for the teacher 
to choose from for class, drill, and 
exam use. 

One teacher’s experience: “Last sum- 
mer when I received my copy, I let a 
student use it. The student straight- 
ened himself out immediately and 
ordered a copy for himself. Others 
ordered copies and soon our ASB Store 
placed an order. The Store has since 
placed other orders. It is common 
knowledge among my students that this 
is the book to consult if they are having 
trouble with chemical calculations.” 


W. H. FREEMAN 
AND COMPANY 
660 Market St. 


San Francisco 4, 
California 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


DEMINERALIZED WATER 
from 
TRICKLES to TORRENTS 


Plenty of 
99.9999% 
Pure Water 
For Class Use 


CABINET MODEL — up 

to 100 gals. per hr. houses 

purifying cell of mixed-bed 

ion exchange resins. When 

built-in — light shows 

resin exhaustion, purifying 

cellis returned to factory} for Cat. No. 8120 
n and Demineralized 

water at faucet-flow delivery. D-Ion Master 

Cat. No. 8120 $210.00 up 


Write for descriptive literature 


ION EXCHANGE PRODUCTS, INC. 
218 W. Ontario Chicago 10, Ill. 


SPECIFY KERN 


When you want to 

combine accuracy 

and efficiency in a 

sturdy instrument 

at a moderace price 
Specify 


KERN 


POLARIMETER 


available through your lab supply dealer 
Ask for Bulletin KP 567 


KERN COMPANY 


NOW OVER 5/00 
CHEMICALS 


@ Lead Fluoride 

@ Lead Salicylate 

© Lead Tungstate 

@ Lecithinase 

@ Leucinol, 1 (—) 

@ Leucoriboflavine 

@ Leucylglycylglycylglycine 

@ Lipositol 

e Lithium Boron Hydride 

e Lithium Persulfate 

e Lithium Salicylate 

e@ Liver Esterase 
Lutecium Oxide 
Luteocobaltic Chloride 
Luteolin 
Lycopene 

@ Lysergic Acid 

@ Maclurin 

@ Magnesium Ethyl! Sulfate 

@ Magnesium Gentisate 

e” Magnesium Hypophosphite 


ASK FOR OUR NEW 
COMPLETE CATALOGUE 


17 West 60th St. New York 23. N.Y. 
Plaza 7-8j7; 
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Baird-Atomic’s 
F REE Radio-isotope 
Data Chart 
Write | 33 University Road 


today { Cambridge 38, Mass. 


Ouens 

® Electrically Heated. 
© Thermostatically Controlled 
Sensitivity: +0.5° 
® Range: To 500° C (950° F) 

of metals to suit your needs, 
Standard Sizes 
Special Sizes 


Write for Quotation 


AC-LAB EQUIPMENT CO. 


673 TIMPSON PL. NEW YORK 55, N.Y. 


for Versatile 


temperature 
contro/ 


MANGANESE SESQUIOXIDE | 
l MANGANESE FLUOBORATE 
| MANGANOUS FLUORIDE | 
Some of the many special chemicals we | 
manufacture 


CITY CHEMICAL CORP. | 


132 W. 22nd St. New York 11, N.Y. 


ome for our list of rare chemicals ] 


RARE and FINE ORGANICS 


O-AMINOBIPHENYL 

BRUCINE ALKALOID 

3,4-DIHYDROXYMANDELIC ACID 

N-ETHYL MALEIMIDE 

3-HYDROXY-4-METHOXY MANDELIC 
ACID 

lODOXYBENZENE 

alpha-KETOC ADIPIC ACID 

ortho-PHTHALALDEHYDE 

2,3, & 4-PYRIDINE ALDEHYDES 

PYRROLE 


(kek) LABORATORIES 


Incorporated 
177-10-93 Ave., Jamaica 33, N. Y. 


PICROLONIC ACID 
Over 3,000 reagents in stock. . . inquire for others. 
EASTERN CHEMICAL CORPORATION 
34-A Spring Street, Newark 4, N. J. 


Demonstrated on NBC-TV 
Continental Classroom 
(Dr. J. F. Baxter—Modern Chemistry) 


Leylold’s 
CRYSTAL LATTICE MODELS 


¢ 75 different permanent models 

e Set of 14 translational Jattices, 
(Bravais) 

e Set of 18 lattices (Menzer) 

e Set of 9 basic crystal models. 

e Pair of models showing face cen- 
tered, and body centered lattice. 


The permanent models are made from 
20 mm in diameter wooden balls 
painted in different colors connected 
with steel spokes. 


Write for price list 


J. KLINGER 


82-87 160th Street Jamaica 32, N. Y 


RARE cuemicats 
CESIUM & RUBIDIUM METALS 


GRAM TO KILOGRAM LOTS 


A. D. MACKAY, INC. 
198 Broadway, New York 38, N. Y. 


KAPILLARSCHMELZPUNKT 
BESTIMMUNGSAPPARAT 


compact MEL-TEMP® only $975° 
Write for Bulletin 60 to 
LABORATORY DEVICES 
P.O. Box 68, Cambridge 39, Mass. 


Disposable 
Paper Beaker 


(Graduated) 

For weighing and mixing sam- 
ples that are viscous, sticky, 
“mean to handle’ such as 
paint, lacquer, resins high 
polymers, ru! solutions 
adhesives, heavy oils and 
lubricants. 


Use and throw away—save time 
Trial lot of 50 beakers $2.00 
500 for 12.50; 1000 for 22.00 
Write for prices on larger quantities. 
Samples on request 
R. P. Cargille Laboratories, Inc. 
117 Liberty Street, New York 6, N. Y. 


-——CHEM ED BUYER’S GUIDE — 
Advertising Rates 


12 insertions $10.00 per ich 
11.00 per iach 
12.00 per inch 
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A240 
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Ohaus Scale Co 
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Packard Instrument Co 
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Parr Instruments Co A2 
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Thermo Electric Mfg. Co.. 

Agency: Howard H. ‘Monk & Associates 
Thomas Co., Arthur H... 


Agency: Ralph Gross Adv., Inc. 


Van Nostrand Co., D.............+. 
Agency: R. W. Westervelt Co. 


Welch Scientific Co., W. M., Div. of 
W. M. Welch Mfg. Co....A229 & A244 
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Every bottle a bargain... 


10 TO 15% DISCOUNT 
ON NEW 
FISHER SIX-PACKS 


Here’s a new idea in bulk buys. Fisher 
offers you—for the first time anywhere— 
substantial discounts of 10 to 15% on the 
purchase of a single case. 


And the case is smaller, too—with the ex- 
ception of five-pound and one-gallon units 
that are packaged 4 to a case, all other 
sizes were reduced to 6 to a case rather 
than 12. 


Now, too, you can make up assorted lots 
of organic and inorganic chemicals—10 to 
49 cases at discounts of 15 plus 5%; 50 
cases and over, 15 plus 10%. 


Fisher’s new, liberal discount schedule ap- 
plies to all grades of chemicals and rea- 
gents. Here is one more reason to use 
Fisher as your one source—remember, the 
Fisher Chemical Manufacturing Division 
produces the industry’s most comprehen- 
sive line of high-purity reagents. B-101a 


FISHER 
SCIENTIFIC 


Cleveland Philadelphia IN CANADA 
Detroit Pittsburgh Edmonton 
Charleston, W.Va. Houston St. Louis Montreal 
Chicago New York Washington Toronto 
America's Largest Manufacturer -Distributor of 
laboratory A i & 9 Ch 2. 


Boston 
Buffalo 
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ELEMENTS OF 
PHYSICAL 
CHEMISTRY 


by SAMUEL GLASSTONE, Consultant to the United 
States Atomic Energy Commission, and DAVID 
LEWIS, Associate Professor of Chemistry, The City 
College of New York 


In this thorough revision, an established 
classic is brought completely up to date. 
The first two laws of thermodynamics are 
introduced at an early stage so that they 
may be applied without delay. By elimi- 
nating topics now covered in the earlier por- 
tions of the chemistry curriculum, it has 
been possible to introduce more advanced 


material. 


Several particularly noteworthy features 
are: (1). New material in every chapter; 
(2) Two new chapters, “‘Physical Properties 
and Molecular Structure” and “Nuclear 
Chemistry”; (3) Entirely new problems, of 
varying difficulty, throughout the book; 
(4) An expanded bibliography containing 
references to important review journals 
in addition to the Journal of Chemical 
Education. 


April 729 pp. about $7.25 


120 ALEXANDER STREET 


PHYSICAL 
SCIENCE 


by DONALD S. ALLEN, Professor and Chairman 
of the Department of Chemistry, State Coliege for 
Teachers, Albany, N. Y., and RICHARD J. ORD- 
WAY, Professor of Geology, State University 
Teachers College, New Platz, N. Y. 


In the place of the usual survey, this new 
text presents thorough analyses of selected 
topics drawn from chemistry, physics, geol- 
ogy, astronomy, and meterology. Written 
for students without previous training in the 
physical sciences, it vividly demonstrates 
the interrelation of the various disciplines. 


An unusual feature is the text’s two-part 
organization. Part 1 integrates topics from 
physics and chemistry, with emphasis on 
mechanics, energy, basic chemistry, and 
atomic structure. Many topics (such as 
kinetic theory, spectroscopy, and radioac- 
tivity) are common to physics and chem- 
istry. Part II includes seven chapters on 
astronomy, two on meteorology and ten on 


geology. 
April 840 pp. $8.25 
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EW ITEMS 


eatured in 


What's New Jor the Laboratory 


0. 39—our quarterly publication. 


Coleman 
METRION 
pH METER 


e'll be pleased to send you a copy on request. 


UNITRAP 


(1) You can save up to six dollars a 

day by substituting the Unitrap for 
ne requiring dry ice. This automatical- 
y-refrigerated cold trap is excellent for 
| freeze-drying procedures. Effluent 
apacity is three liters per dehydration. 
asy to operate. Simply connect to a 
uitable vacuum pump after placing the 
equired type of freeze-dryer on the top 
plate. (There are eight freeze-dryers to 
hoose from.) Sublimating water mole- 
ules are frozen out on cooling coils 
nside the stainless steel condenser. Coil 
emperature has a maximum low of 
inus 65° F, For the complete Unitrap 
tory, write for bulletin 14. 


-9082X Unitrap only .................. 


LA 
LOOMFTIEL ft 


PLASTIC JACKET 


Briskeat Jackets are now available 

with a rigid, plastic housing that 
is easily mounted on a support rod or 
frame. There is no danger of being 
burned—even after an extended period 
of operation at peak temperature... no 
danger of electrical shock. The bright 
red “hard shell” is molded with high 
impact, high temperature, fire-retardant 
glass fiber reinforced plastic. Uniform 
heat distribution is obtained through 
use of Briskeat tapes sewn to the fiber 
glass cloth liner. Descriptive brochure 
with detailed prices sent on request. 


H-1976-2X_ Briskeat Heating Jacket 
only (pictured), without safety 
thermostat, for 500 mi. round 


METRION 


(6) The performance, versatility, con- 
venience and precision previously 
found only in complex, costly pH me- 
ters are also found in the Metrion. This 
instrument features large, clear duplex 
scales for easy, direct reading over the 
entire pH range without the ambiguity 
of folded or reversed scales. (Scales, 
graduated at 0.1 pH, cover 0-10.0 and 
4.0 to 14.0 pH.) Other features include: 
a unique calibration control insuring 
continuous precision at any pH... un- 
matched electrode versatility .. . ultra- 
convenient electrode mounting, plus 
simple operation. Ask for bulletin 
B-257. 


H-5305X Coleman Model 28 Me- 
trion pH Meter for 115 volts, 


$13.50 60 cycles, A.C. $139.00 
LABORATORY... 
*+APPARATUS 
*+INSTRUMENTS 
¢*CHEMICALS 


$995.00 bottom flask 5 
RAT 


Removes all impurities automatically 


FISHER ZONE REFINER 


¢ Automatic Purification to PRIMARY STANDARDS HOW MANY hours have you been wasting, purifying 
¢ ALL Impurities Removed TOGETHER agents by tedious, step-by-step refining methods? With tl 
new Fisher Zone Refiner (patent applied for), you can no 


* Any Number of Passes Are Cycled Automatically attain virtually any desired purity in your primary stanfl™ 


* Compact—Only 10” x 15” of Bench Space ards—automatically—for nearly any organic or inorga 
* Operates Anywhere on Standard 115-Volt A.C. chemical with a melting point between 50° and 300° 
* Refines Most Reagents That Melt at 50° to 300° C technique fi 
levelo y Bell Laboratories for purifying germani 
* For Upward, Downward or Horizontal Operation for transistors—where purity standards are fantastica 
high. It utilizes the principle of repeated freezing, melti 
and refreezing . . . and can be set for a single pass, or 
many as necessary or desired. You can set your 0 
standards of purity—and achieve them. 
- IMPURITIES are removed together, and retaine 
where desired, they can be concentrated until there is 
LEFT: Aseach melted adequate sample for precise quantitative analysis. Or, 
zone passes through course, simply discarded. Purification of charges as sm 
prs no poy 3 as one ml is thoroughly practical, and the full capa 
front and purified of the device is 55 ml. 
— For full details, please write: Fisher Scientific Compat 
: Box 109, Fisher Building, Pittsburgh 19, Pa. 8. 


FISHER SCIENTIFIC 


‘America’s Largest Manutacturer-Distributer of Laboratory Appliances & Reagent ical 


Boston Cleveland Philadelphia IN CANADA 
Buffalo Detroit Pittsburgh Edmontc” 
Charleston, W.Va. Houston St. Louis Montrec! 
Chicago New York Washington Toronto 
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list price 


$24.00 


HARVARD TRIP BALANCE 
Model No. 1550-S 
Capacity 2 Kilogram 
Sensitivity 


list price 


$20.50 


TRIPLE BEAM BALANCE 
Model No. 750-S 
Capacity 
Sensitivity 


list price 


$31.00 


CENT-0-GRAM 
TRIPLE BEAM BALANCE 
Model C.G. 311 
Capacity 
Sensitivity 


list price 


STO-A-WEIGH WEIGHT SETS 


Available in Class C, Q, or P Adjustment. 
Shrinkproof box with Stainless Steel Forceps. 


Model 5210.... 50 Gram x 10 Mg.....Class C 
Model 5211....100 Gram x 10 Mg.....Class C 


list price 


$9.50 


list price 


$1.00 


BRASS SLOTTED WEIGHT SET 
Model No. 43503 


sraseasesceesessreseees, 500 Gram x 10 Gram with Weight Rack 


WEIGHT HANGER 


Model 46207 


list price 


$12.50 


METRIC HOOK WEIGHT SET 
Model 46206 


1000 Gram x 10 Gram 
Lacquered Brass Weights in Hardwood 


SCALE CORPORATION 
1050 COMMERCE AVE. 
UNION, NEW JERSEY 
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FUSIFORM 
BORE 
am 
on SAFETY STOPPERS 
THOMAS HR-108 SAFETY STOPPERS are of bloomless, black, resilient, heat resisting 
composition, with low sulfur content and long life. Straight bore of the conventional stopper 
has been replaced by a fusiform bore with bevelled entrance. Internal diameter at center 
approximately twice that of a sealing band at either end. Offer the following advantages: 
ment. SAFETY—Glass tubes can be easily inserted and removed, particularly by students, with greater safety than 
rceps. with straight bore. Insertion is facilitated by the bevelled entrance of the bore, and the tube slides through 
only the two sealing bands. 
ass C LARGER TUBES—Fusiform bore permits insertion of larger tubes than is possible with straight bore. For 
ass C example, tubes 6 to 11 mm can be inserted in sizes 5 to 9 incl. 
SUPERIOR COMPOSITION—The stock contains more than 70% of pure virgin gum, possesses great elas- 
ticity, is free from surface sulfur and contains less than 0.75% free sulfur; no reclaimed rubber is used. 
HEAT RESISTANT—Temperatures up to 110°C do not affect shape, size or structure. 
LONG LIFE—Tests indicate useful life approximately five times that of common stoppers. 
8807. Safety Stoppers, Thomas HR-108, as above 8808. Safety Stoppers, Thomas HR-108, as above 
described, one hole (fusiform bore). described, but two hole. 
Size Approx. no. rton Per Size Rogeee. no. Carton Per Per 
ck 
5% discount from carton prices in lots of 6 cartons; 10% discount from carton prices in lots of 12 cartons 
d 20% discount from carton prices in lots of 24 cartons; 30% discount from carton prices in lots of 48 cartons 


one size, or assorted in carton units 


For more detailed description, see pages 1066 to 1068 of our general catalog 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. AT SRD ¢ PHILADELPHIA 5, PA. 


A. H.T. co. 


PHILA USA 


[ LABORATORY APPARATUS 
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Transport Phenomena 


By Byron Bird, Warren E. Stewart, and Edwin N. 
Lightfoot, University of Wisconsin. Transfer and rate 
mechanisms or processes (heat, mass, and momentum 
transfer) are areas of applied science essential to the 
fundamental training of tomorrow's engineers. In 
Transport Phenomena, the authors introduce the subject 
through the use of a systematic and parallel treatment of 
the three analogous transport branes The physical 

rinciples of these processes and the mathematical tools 
or their analysis are given in unified discussions of mo- 
mentum transport (flow of viscous fluids), energy trans- 
port (flow of heat), and mass transport (flow of chemical 
species in mixtures). 

Nearly 120 illustrative examples are placed through- 
out the text. Over 275 problems are included, consisting 
of elementary analysis problems, intermediate analysis 
problems, and problems involving mathematics beyond 
ordinary differential equations. 

Transport Phenomena is the first book to: discuss non- 
Newtonian flow; develop the general equations for 
transport phenomena and show how to use them; offer 
an extensive discussion of mass transport, diffusion, dif- 
fusion with chemical reactions, diffusion in boundary 
layers, etc.; and present a systematic account of the 
“overall’’ or ‘‘macroscopic’’ balances. These are ex- 
tremely important design equations, but have not hereto- 
fore been published in this form. In Press. 1960. 


A Manual for the Organic 
Chemistry Laboratory, Second Edition 


By Leigh C. Anderson, Robert C. Elderfield, Peter A. S. 
Smith, and the late W. E. Bachman, University of Michigan. 


The second edition of Anderson and Bachman represents a » 


more teachable and more up-to-date version of a lab 
manual which has been enthusiastically received by pro- 
fessors and lab instructors ever since it first appeared. 
Although several major revisions and changes have been 
made, the second edition retains all of the features which 
led to the success of the first edition. It presents more 
than 70 preparations involving the important types of 
organic compounds and application of the more impor- 
tant reactions. From these experiments, the student 
learns the operations involved in completing a given 
preparation, the reactions and side reactions that take 
place, the theory and practice of purification, how to 
test for purity, and applications of the method to other 
compounds. The experiments presented. have long been 
in use at the University of Michigan and consequently 
have been carefully checked by both faculty and students. 

These new features may be cited: more attention 
given to qualitative organic analysis; a number of prepa- 
rations have been introduced as alternates for those 
in the first edition; the mechanisms of most of the reac- 
tions have been rewritten in the light of present-day 
understanding; and preparations involving the same type 
of operations have been grouped together as one experi- 
ment. 1960. Approx. 160 pages. Prob. $3.95. 


Biochemistry of Plants and Animals 


An Introduction 


By M. Frank Mallette, Paul M. Althouse, and Carl 9. 
Clagett, Pennsylvania State University. During the |ist 
decade, biochemistry, like many other fields, has pro- 
gressed and expanded rapidly. In response to these de- 
velopments, college courses in the subject have tended to 
become more intensive and older choices of the topics to 
be taught have necessarily been revised. Biochemistry of 
Plants and Animals meets the requirements of modern 
college curricula not only by offering the broad coverage 
and rigorous presentation which today’s instructor de- 
sires, but also By describing many of the important recent 
advances in the field. Of course, the elementary ap- 
proach expected of an introductory work has been re- 
tained, but every effort has been made to present the 
material in a way which will challenge and stimulate 
the well-prepared student. Note these special features: 
metabolism is treated more extensively than in compar- 
able books; historical discussion is limited to permit the 
inclusion of more material on basic principles and empir- 
ical findings; individual chapters are devoted to such 
important topics as feeds, seed germination, plant struc- 
ture, and composition pee transfers—topics not 
usually treated in detail in books of this type. 

The appendix provides a tabulation of the most recent 
data on food and feed composition and nutritional re- 
quirements. 

Biochemistry of Plants and Animals is a unique text in 
that it is specifically designed for the one semester course 
in agricultural and biological chemistry which many 
schools require of their agricultural students, and whic’ 
is elected by many students from other areas of study. 
The presentation of the material assumes a_back- 
ground in basic organic and inorganic chemistry. 1960. 
Approx. 568 pages. Prob. $8.50. 


Resonance in Organic Chemistry 
Third Edition 


By G. W. Wheland, University of Chicago. Approaching 
the subject from a critical point of view, the author 
stresses the structural theory of organic chemistry and 
includes topics of special theoretical significance. To 
illustrate fundamental principles, brief discussions of 
descriptive organic chemistry, stereo-chemistry, molccu- 
lar arrangements, free radicals, and the finer details of 
physical organic chemistry are given. 

Important changes made in the third edition include 
the introduction of such topics as electronic and nuc!ecar 
magnetic resonance, conformational analysis, inclusion 
pm charge-transfer compounds, and the Hammett rho- 
sigma relations. The book also treats reaction mec 1a- 
nisms in greater detail and in several instances indic. tes 
the value of kinetic data. 1960. Approx. 840 paces. 
Prob. $15.00. 


Send for examination copies. 
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THE SARGENT 


POWER 
BORER 


Designed and manufactured by E. H. Sargent & Co. 


For accurate drilling 


of rubber stoppers and corks 


e Efficient Boring ¢ Fast and Easy To Use 
e Accurate Smooth Holes 


You can bore as many holes 
as the area of the cork or stopper will allow. 


Insures Parallel Alignment of Borings 
Compact—Portable-Balanced 


S-23207 POWER BORING MACHINE—Portable, Electric, Sargent. 

A rapid, convenient cork and rubber stopper boring machine 
capable of producing holes of smooth uniform bore. 

This machine improves alignment, prevents injuries, saves 

time, facilitates assembly, disassembly and adjustment. 

The apparatus is essentially a condensed drill press with the 
vertical motion inverted, the drilling platform being elevated with 
respect to a fixed bearing head by a compound lever mechanism. 
In operation the spindle which holds the borer is driven at a constant 
rate of 800 r.p.m. by a V-belt drive. This speed provides clean 

fast cutting over the entire range of common diameters from 3 to 
32 mm. A safety limit adjustment saves cutting borer edges and 
eliminates frequent sharpening. This adjustable limit stop prevents 
contact of the cutting borer edge with the metal plate of the drilling 
platform but still permits penetration through the stopper into 

the rubber supporting mat and so assures clean breakout. 

An ejection rod supplied with the machine removes stopper plugs 
by inserting the rod through the hollow shaft and borer. Borers 
are locked in position in the spindle by an Allen screw. 

A special aluminum oxide sharpener supplied with the instrument 
maintains the correct cutting edge angle of the cutting borer 

to insure quick smooth boring and long borer life. 


Height, 1314 inches; width, 6 inches; depth, 14 inches; weight, 22 pounds. 


PRECISE BORING Complete with six S-23211 stainless steel cutting tubes, including one 
each size Nos. 1 to 6 inclusive, three knurled ring holders, one 


IN SECONDS S-23214 cutting tube for thermometers, one bottle of Aerosol 
lubricant, ejecting rod, and aluminum oxide sharpener. For 
operation from 115 volt, 60 cycle A.C. circuits $150.09 


For complete information write for bulletin No. PB 


SA R G E N LABORATORY INSTRUMENTS © APPARATUS @ SUPPLIES 


E.H. SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLIN IS 
DETROIT 4, MICH. DALLAS 35, TEXAS BIRMINGHAM 4, ALA. SPRINGFIELD, 
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Chemical Instrumentation 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y. 


Tis series of articles presents a survey of the basic principles, 
characteristics, and limitations of those instruments which find important ap- 
plications in chemical work. The emphasis is on commercially available 
equipment, and approximate prices are quoted to show the order of magnitude 
of cost of the various types of design and construction. 


7. Photometers and 
Colorimeters con's) 


‘he photovoltaic or barrier layer photo- 
cel! instruments already described have 
the advantage of ruggedness, simplicity 
of circuitry, economy, and freedom from 
bulky or unstable power supplies, but 
they have certain inherent disadvantages. 
They show small but definite time delays 
in responding to intensity variations; 
they are subject to fatigue effects, they 
require sensitive galvanometers for the 
read-out; and the relationship between 
light intensity and output signal often 
deviates greatly from linearity. These 
features, which may in some measure- 
ment situations be unacceptable, can be 
avoided by the use of vacuum (photo- 
emissive ) phototubes. 


Vacuum Phototube Photometers 


The general form of the current-voltage 
characteristic for a typical vacuum photo- 
tube is shown in Figure 14. At small 
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Figure 14. Variation of vacuum phototube cur- 
rent with applied voltage at several radiation 
levels (ML = millilumens). 


values of the applied voltage, the rate of 
electron emission due to the action of the 
light on the photosensitive surface of the 
cathole may be greater than the rate at 
which the electrons are swept across to the 
anode under the influence of the applied 
voltaxe. Under these conditions, a 
space charge of electrons is built up around 
the c:thode, causing the tube current to 
be very sensitive to the applied voltage. 
As th: tube voltage is increased, the point 
18 s00n reached where the potential dif- 
ference is great enough to sweep all 
eleetr.ns to the anode as soon as they are 


liberated from the surface of the cathode. 
The tube current is then ‘‘saturated,”’ 
or emission-limited, i.e., it is practically 
unaffected by further increases in the 
applied voltage. Thus, when the applied 
voltage is great enough (50 to 100 volts. 
generally), the tube current depends only 
on the light intensity, and is insensitive 
to variations in the power supply. 


Figure 15. Simplified schematic of a typical 
vacuum phototube p circuit with a sin- 
gle stage of amplifica 


A typical circuit for use with a vacuum 
phototube is shown in Figure 15. Light 
striking the photo-cathode liberates elec- 
trons, causing an electron current to flow 
through the phototube resistor, 2), in 
the direction shown. The /R-drop in this 
resistor is in the sense of making its top 
(in the Figure) positive with respect to 
its bottom. This makes the grid of the 
triode more positive, causing an increased 
current to flow through the tube and be 
read on the meter. The grid bias battery, 
E,, is used to adjust the triode current to 
some convenient value, such as zero, when 
no light (or, for standardization purposes, 
some reference intensity) is shining on the 
phototube. 

A null-balance type of circuit utilizing 
the output of a vacuum phototube is 
shown in Figure 16. Here, the 7R-drop 
generated in the phototube resistor, 
R, is opposed by the voltage tapped off 
a slidewire potentiometer. When the two 
voltages are exactly equal, no net current 
is detected by the amplifier-detector de- 
vice. The position of the sliding contact 
can be calibrated in terms of light in- 
tensity. 

Vacuum phototubes respond very rap- 
idly to fluctuations in incident light in- 
tensity, and are excellently suited to 
measurements with ‘‘chopped’’ light 
beams. Since electronic amplification can 
be employed with these phototubes 
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feature 


(cf. Figures 15 and 16), the sensitivity 
to light can be made considerably greater 
than that achievable with photovoltaic 
cells. 


q 


TO AMPLIFIER 
AND DETECTOR 


Figure 16. Simplified nuli-balance circuit for use 
with a vacuum phototube. 


An example of a vacuum phototube 
photometer is the Model 501 M_ Elec- 
tronic Photometer ($315) of Photovolt 
Corporation, New York 16, N. Y. This 
instrument consists of a search unit, 
which may utilize phototubes with any of 
the spectral sensitivities available (see 
Figure 6), and a high gain ( < 50,000) two- 
stage de amplifier. The amplifier is sta- 
bilized against line voltage fluctuations by 
use of a constant-voltage input trans- 
former. Read-out is on a D’Arsonval- 
type indicating meter, full-scale deflection 
corresponding, on the most sensitive range, 
to about 0.01 foot-candle. This is about 
5000 times the sensitivity that could be 
obtained directly from a photovoltaic 
cell with the same read-out meter without 
electronic amplification. battery- 
powered version of this photometer is 
also available (Model 514 M, $320). 

This photometer is readily adapted to 
use in either transmission or reflection 
densitometry. A search unit for trans- 
mission measurements (Model 52 Trans- 
mission-Density Unit, $190) is shown in 
diagram in Figure 17. 

An example of a vacuum tube pho- 
tometer employing two detectors in a two- 
channel arrangement for comparison re- 
flection photometry is the Elrepho pho- 
tometer of Carl Zeiss, Inc., New York 17, 
N. Y. ($2712). The optical design 
is illustrated in Figure 18. Light re- 
flected from the  diffusely-illuminated 
specimen at A is condensed by objective 
O; on phototube Ph,, and light reflected 
from the standard at B is similarly imaged 
onto Ph. Zero adjustment is accom- 
plished by means of the adjustable dia- 
phragm operated by control MB. Null- 
balance measurement is achieved by in- 
serting the neutral grey wedge GK into 
thesample path until the outputsof the two 
phototubes are equal. Electronic amplifi- 
cation is employed, giving a sensitivity of 
5 seale divisions on the read-out meter for 
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a 1% change in the amount of reflectance 
of the sample. 


TO PHOTOMETER a” 
= 


and hence is widely employed whenever 
possible, as was shown previously in the 
discussions of pH meters. Many spectro- 
photometers in current use achieve an ac 
phototube signal from a steady light source 


RETAINER RING 


WHITE TOP PANEL 


VOLTAGE STABILIZER 


HEAT ABSORBING GLASS 


TO POWER LINE STEEL HOUSING 


Figure 17. Diagram of Photovolt Corp. Transmission-Density photometer based upon use of vacuum 


phototube as sensor. 


De amplification has the disadvantage 
that the magnitude of the output signal 
depends upon the magnitude of the voit- 
ages applied to the amplifying tubes, and 
hence the problem of ‘‘drift’? may be en- 
countered. This is minimized in the 
double-beam, or balanced tube circuits, but 
then the problem of exact matching of the 
tube characteristics comes to the fore. Ac 
amplification eliminates these problems, 


by using a mechanical interrupter, or 
‘ight-chopper” to intercept the light 
beam periodically and create the alterna- 
tion in output signal. These instruments 
will be discussed in detail subsequently. 
It is, however, appropriate at this point 
to call attention to the unique photom- 
eter manufactured by W. M. Welch 
Scientific Company, Chicago 10, Illinois, 
which ‘‘chops’” the vacuum phototube 


output electromagnetically. The Den- 
sichron (Model 1, with blue-sensitive 
probe, $250) is based upon a special]. 
designed vacuum phototube which s 
mounted in the gap between the po'e 
pieces of an electromagnet, as shown sch»- 
matically in Figure 19. The 60-cycle 
voltage applied to this electromagn:t 
causes its magnetic field to vary in ste); 
that is, as the magnetizing current i.- 
creases, the magnetic field increas: s, 
reaching a maximum, then falling away ‘o 
zero as the current drops during the ic 
cycle. When the magnetic field is weak, 
the photo-electrons ejected from tie 
cathode reach the anode anda current 
flows in the external circuit. Each time 
the magnetic field approaches its peak 
value (twice during each complete cycle 
of the ac), the photoelectrons are ce- 
flected by this field sufficiently so that they 
do not strike the anode, and the external 
photo-current drops markedly. Thus, 
the 60-cycle voltage applied to the electro- 
magnet produces a 120-cycle modulation 
in the output of the phototube. In the 
Densichron, this alternating output is 
amplified in a sharply-tuned, five-stage, 
feedback-stabilized amplifier, and the out- 
put is presented on a 0-1 ma. meter move- 
ment. 

This instrument shows very good sta- 
bility, and has a high sensitivity by virtue 
of the high-gain amplifier used. The 
standard instrument will give full-scale 
deflection for an illumination of about 
0.005 foot-candle. The signal-to-noise 
ratio is better than that obtained with 
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Eberbach 


500 


3 SPEED 750 STIRRER 
1000 r.p.m. 


FOR CONTINUOUS MEDIUM 


DUTY OPERATION 


Eberbach 3-S Stirrer is a continuous, medium duty 
type which offers you a choice of three stirring speeds . . . 
Fan-cooled constant speed 1/50 
h.p. split-phase induction Bodine motor drives stirring 
spindle through V-belt on a set of 3-step aluminum pul- 
rmits easy adjustment of the 
stirring rod working length and minimizes vibration. The 
3-Speed Stirrer may also be used as pe scan unit to drive 
tirrer, only .. . model 


500, 750, or 1000 r.p.m. 
leys. ‘“‘Hollow Spindle” 


other apparatus. 


CORPORATION 
P.O. Box 1024 Ann Arbor, Michigan 


7056 . . . $61.00. 
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The Beckman DB Spectrophotometer utilizes an 
exclusive double-beam system. This eliminates most 
adjustments required in single-beam units. Sepa- 
rate readings for reference and sample cells are 
unnecessary—you simply set the desired wave- 
length, insert the sample and reference and read the 
meter. Manual operation, wide wavelength range 
and direct readout combine with double-beam ac- 


NEW BECKMAN DB SPECTROPHOTOMETER 


tion to bring you up to 80% savings in routine 
analyses time. 


No. 68435—Beckman Model DB Spectrophotometer, for 320 to 770 
mu wavelength range, with two silica rectangular cells. 115 volts, 
To extend range to 220 mu the following are needed: 
No. 68437A—UV Accessory Set 
No. 68437B—Hydrogen Lamp Power Supply 
Flame Attachment also available for use with Model DB. 


Ratio Recording Available 


New Push-button Recorder 


Add a wavelength drive accessory and a Beckman 
Potentiometric Recorder to the Model DB and you have 
the lowest-priced true %T recording spectrophotometer 
available today! Features of the Beckman Potentio- 
metric Strip Chart Recorder make it the ideal companion 
for the Model DB. 


No. 67940—Beckman Potentiometric Recorder. . 
No. 68438A—Wavelength Drive Accessory. 


.... $475.00 


Ask your S/P Representative for complete specifications, or write... 


Scientific Products 


DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 


Regional Offices: Atlanta - Boston - Chicago - Columbus - Dallas - Kansas City 
Los Angeles - Miami - Minneapolis - New York - San Francisco - Washington 
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| Bausch & Lomb 
| SPECTRONIC 505° 
! Recording Spectrophotometer 


... less than half 


the cost of other (UV- VISIBLE, $4285) 
recording 
spectrophotometers ! 


See the revolutionary new instrument that directly 
records transmittance, absorbance, reflectance and 
emission in UV and visible ranges . . . 

with an exclusive electronic sensor that automatically 
adjusts drum speed to variations in curve complexity . . . 
featuring B&L Certified-Precision Gratings. 

Only 36” x 22” x 15”, it’s as streamlined as the universally 
accepted B&L Spectronic 20* Colorimeter . . . 

with a complete line of accessories including an exclusive 
new air-cooled Hydrogen lamp... 


at less than half the cost of other recording 
spectrophotometers. 


*Trademark, Bausch & Lomb 


WRITE for your copy of Catalog D-2009, 
Bausch & Lomb, 66105 Bausch Street 
Rochester 2, N. Y. 


BAUSCH 6 LOMB 


Figure 18. Two cross sections of the optical 
layout of the Zeiss Elrepho reflection photometer. 


de amplifiers, since the use of sharp tuning 
permits the rejection of most of the random 
noise frequencies. However, an ac amp- 
lifier of this type is subject to the pick- 
up of stray signals of the amplifier fre- 
quency, such as are likely to be radiated 
from fiuorescent light fixtures, motors, 
and other electrical apparatus. Also, 


Figure 19. Illustration of the principle involved 
in the “Magnephot” phototube employed in the 
Welch Densichron photometer. 


difficulty may be encountered in using this 
type of photometer for measuring the 
light from lamps powered by ac, if the 
lamp output fluctuates with the «ime 
frequency as the magnetic field prodicing 
the phototube modulation. The Den-ich- 


(Continued on page A276) 
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Constant Duty, superbly smooth-running fan- 
cooled induction motor. 


Vertical thermometer rests on support plate at the 
same level as capillary meiting-point tubes. Note 
second standardizing thermometer introduced 
through the side tube. 


Unique U-shaped vessel contains silicone oil heat- 
ing medium. Stirrer in rear arm of the vessel circu- 
lates oil constantly to maintain uniform tempera- 
ture and to lower temperature quickly when the 
heating element is turned off. 


Adjustable magnifying lens with anti-glare device 
allows observation of the melting zone with both 


eyes. 


Compressed air can be supplied through built-in 
connector with stopcock for maximum cooling 
speed. 


Heating zone is illuminated from both sides by two 
bright lights. 


Knob controlled transformer can be set for rapid 
heating to the melting point zone—then the actual 
determination made by increases of 1 or 2 degrees 
per minute. 


Heat and lights can be switched off leaving stirrer 
in operation for rapid cooling. 


a NEW apparatus for the 
DETERMINATION OF MELTING POINTS 


The determination of melting points is one of the most 
important and widely used methods of organic research 
and is used in industry for the characterization of new 
substances, the identification of compounds and the 
purity control of products. 


This new instrument meets the 
requirements of both science and industry 


This new apparatus has proved to be eminently suc- 
cessful in carrying out accurate, reproducible melting- 
point determinations in a minimum of time. 

Three standard 3”-long capillary melting-point tubes 
can be inserted in the small U-shaped “Pyrex” brand 
glass vessel. It requires only 40 ml of silicone oil heat- 
ing medium, and the immersion heating coil weighs 
only 0.5 grams. Temperature response to heating volt- 
age regulation is practically instantaneous. Rapid 
circulation of the heating medium by the stirrer en- 
ables prompt temperature equilibration. 

An aperture in the cover plate of the U-tube’s front 
arm accepts a vertical thermometer (0-360°C). The 
cover plate carries connections for the immersion 
heater and its support, which are located below the 
measuring zone. 

The inert silicone oil is a low-viscosity, low-specific 
heat type that withstands high temperatures without 


LAPINE 


rapid polymerization. It circulates through the hori- 
zontal portion of the U-tube and rises in the rear arm 
above the stirring blade. 

A knob controlled transformer (0-130 volts) is lo- 
cated in the instrument cabinet. Space is provided 
around the scale for marking corresponding tempera- 
tures. Line switch, heating switch, light switch and 
indicator bulb are located on the front of the cabinet. 
A connector with a stopcock for supplying compressed 
air to the cooling device is mounted on the back of the 
cabinet. 

Save time between tests 
—with or without compressed air 


The small mass of heating fluid plus its low specific 
heat allows more rapid cooling than with other appa- 
ratus. The stirrer continues to run after heat and lights 
are switched off to lower the temperature rapidly for 
the next test. Cooling takes just 10 minutes from 300 
to 100° C—to 60°, 8 minutes more—without compressed 
air. With compressed air times are 4 minutes and 1 !4 
minutes. 


For operation on 115 Volt 50/60 cycle A.C. 
No. CE-232-21 Melting-Point Determination Apparatus, 


ARTHUR S.LaPINE and COMPANY 


MANUFACTURERS & DISTRIBUTORS 
LABORATORY SUPPLIES « EQUIPMENT « REAGENT AND INDUSTRIAL CHEMICALS 
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You can get both... 


...made to the exacting standards of quality main- 
tained by Ainsworth since 1880. 


> WRITE FOR COMPLETE INFORMATION OR SEE 
YOUR FAVORITE LABORATORY SUPPLY HOUSE. 


Wat, AINGWOIRTI & SONS, IN 
(2151 LAWRENCE STREET. + DENVER 5, COLORADO 
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ron phototubes are available with the 
standard S-1 and S-4 photosensitive siir- 
faces (see Figure 6). 


Photomultiplier Tube Photometers 

The commercial availability of stable, 
reproducible photomultiplier tubes | as 
ushered in a new era in light intens ty 
measurements. These tubes are extrem: ly 
sensitive as well as extremely fast, end 
are widely used where such properties ..re 
essential, as in microdensitometry, h:gh 
resolution spectrophotometry, and fluores. 
cence or scintillation detection. 

The upper limit of light intensity that 
can be employed with photomultipier 
tubes is determined by the onset of fatigue 
effects and the deterioration of electrode 
surfaces due to local heating effects; 
the lower limit is set by the inherent dark 
current due to thermionic emission, «nd 
the random noise signals. Modern photo- 
multipliers are generally useful from about 
10-4 up to about 10~4 lumen (continuous), 
The continuous current flowing from the 
tube anode should be kept below 1 mil- 
liampere to avoid fatigue effects; for 
maximum stability, the current should be 
in the range 0.1 to 0.001 ma. At suit- 
able light levels, a photomultiplier tube 
will respond to light pulses as brief as 
10-8 to 10~* seconds in duration. 


Figure 20. Simple voltage divider arrange- 
ment for supplying each stage of the photomulti- 
plier tube with a higher voltage than the preced- 
ing stage. The tube current flowing to the onode 
creates an /R-drop in R, that serves as the out- 
put signal. 


A simplified circuit for use with a photo- 
multiplier tube is shown in Figure 20. 
Since the amplification of a photo- 
multiplier tube depends on the multij)\ica- 
tion effect produced at each of the dynodes 
by secondary emission, the overall sen- 
sitivity is very dependent upon the «cel- 
erating voltage per stage. The effe:t of 
supply voltage on tube sensitivity is 
shown for a typical tube in Figure 21. 
To prevent excessive drift, spcial 
measures are taken either to mai! tain 
strict constancy of the applied vol’ ge, 
or by electronic means to stabilize the 
amplification in spite of voltage flu ‘ua- 
tions. 

A number of manufacturers offer p) oto- 
multiplier photometers, consisting ¢* 


(Continued on page A278) 
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The popular Model C THERMOWELL heater for round bottom flasks, and the new POWERMITE (inset) 


control. Model C is equipped with a convenient integral 3 foot cord with a standard male plug, ready to be plugged 
into the control. 


@ temperatures up to 600°C. @ offers maximum safety in heating organics @ dry flask voltage is 120 volts 
ac. for all 13 sizes—no worry about burn-outs @ cylindrical metal housing makes setups easy; heater can be used 
directly on the bench or elevated on rings—use rings bare or cover with sheetmetal or wire gauze (we have low-cost 
metal supports) @ fast, efficient heat @ rigid, fibrous ceramic heating shell is thermally shock proof @ used by 
major laboratories everywhere @_ light in weight, compact in size @ semi-micro sized heaters available e ideal 
as a small high-temperature oven: just support object to be heated on wire gauze placed down in the heating cavity, 
cover cavity with perforated aluminum foil @ control the heater with a POWERMITE or a variable transformer. 


Prices of Model C and Model N THERMOWELL heaters Power Control 

Flask si 1 
he size 10 25 50 100 125 200 250 300 500 C00 | 2000 | 3000 | 5000 _ POWERMITE “on-off” stepless heat control 
| Price 9.00 | 9.00 | 9.50 | 10.00 | 11.00 | 12.00 | 13.00 | 13.50 | 16.00 | 19.00 | 23.50 | 28.00 | 36.00 with a 5 ft. 2-wire cord, receptacle, fuse, pilot 
Watts, 120v.| 50 | 65 | 90 | 150 | 150 | 230 | 240 | 240 | 340 | 450 | 650 | 800 | 950 light, weighs only 10 oz. idesl for precice 
control of resistive heating circuits. Power, at 
* Model N heater is equipped with a 1° power cord and male Hubbell twist-lock connector. It requires a line voltage, is metered to appliance. Rated 
2-wire standard attachment cord, 3’ long, extra at $1.00. at 1300 watts, 115v. a.c., it can control small 


* Model N-3 heaters have a 3-wire, 1° power cord with a Hubbell twist-lock connector. Add $1.25 to above : : 
prices for a Model N-3 heater. Requires 3-wire attachment cord extra at $2.75; state whether male plug ovens, muffle furnaces, immersion heaters, hot 
hot prongs are parallel or angled. plates, etc. $11.00 each 


* All models available with maximum dry-flask voltage of 140v a.c. Allow 3 weeks delivery time. - 
For more information ask for bulletin E. Order direct by letter or wire Patent Pending 
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BURRELL tecom, 


Use Burrell’s New 
Balance Department 


—for the selection, installa- 
tion, rebuilding, repair or 
maintenance of all types of 
analytical balances. 


Request Bulletin No. 331 


Stanton Uitram 


Model UM3 Sensitivity 1 mg, 
No. 


0-100 mg. in 100 divisions (Cata 


Model UMG4é Sensitivity 0.1 
divisions (Catalog No. 2-567-03) 


Model UMS Sensitivity 1 mg 


sions (Catalog No. 2-567-05).... 


BURRELL 
Scientific 
2223 FIFTH AVENUE 


“Gor Scientishs Everyeohere” 


LABORATORY 


BALANCES 


Complete 


Stanton Ultramatic Balances are designed 
for maximum speed and accuracy. Dual 
release frees both hands for faster opera- 
tion. A weighing of an unknown object 
can be completed in less than 30 seconds. 
Color markers show correct techniques, 

Other advantages include air damping, 
direct projection reading and full external 
weight loading up to 200 Grams without 
use of loose weights or extra dials. Ultra- 
matics are precision made with Synthetic 
Sapphire (Corundum) planes, agate knife 
edges and arrestments, and stainless 
steel weights. 


atic Single Pan Balances 


per division (0.1 mg. by vernier), with graticule 
per 4 division, with graticule 0-100 mg. in 500 


per % division, with graticule O-lg. in 500 divi- 


8. Pittsburgh, Pa. 


_co RPORATION 
ents and Laboratory Supplies 
, PITTSBURGH 19, PENNSYLVANIA 
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sentially of a photomultiplier tube 
mounted in a probe unit, and connected to 
a power supply, amplifier, and read-out 


° 


SENSITIVITY, AMP/LUMEN 


° 500 1000 VOLTS 


Figure 21. Sensitivity of a typical photomultiplier 
tube as a function of the supply voltage applied 
across the tube. 


meter. American Instrument Co., Silver 
Spring, Maryland, markets such an in- 
strument, called the Photomultiplier Mi- 
crophotometer $583). The power supply 
is stabilized by means of a constant- 
voltage input transformer; the output of 
the PM tube is fed into a two-stage, 
feedback-stabilized amplifier. Sensitivity 
is 0.4 lumens (corresponding to 
minimum detectable deflection), and the 
meter reading is linear to + 4% over the 
entire range of four decades of sensitivity. 
Connections are provided for substitut- 
ing an oscilloscope or a millivolt recorder in 
place of the D’Arsonval meter read-out. 
Farrand Optical Co., New York 66, 
N. Y., makes a portable Electron Mul- 
tiplier Photometer with a battery supply 
($395, without galvanometer for read- 
out). Good stability is achieved by using 
a separate battery or battery pack for 
each of the dynodes. A bucking battery 
is used for balancing out the photomul- 
tiplier tube dark current in adjusting the 
instrument zero. An Electron Multiplier 
Photometer with an ac power supply 
($560, without microammeter for read- 
out) is now also being produced. The 
power supply is electronically stabilized, 
with a constant reference voltage supplied 
to the control circuit by a xener diode. 
A de microammeter suitable for this pho- 
tometer is available ($150). In these in- 
struments, the photomultiplier, battery, 
and read-out form separate units, and are 
connected to each other by cables. 
Phoenix Precision Instrument Co., 
Philadelphia 40, Pennsylvania, manu- 
factures an Electron-Multiplier-Photom- 
eter ($870 without galvanometer) that 
employs an ac stabilized power supply, 
and that can be attached to most gal- 
vanometers or recorders for read-ou' of 
the anode current. The photesnatipise 
tube housing, shown in Figure 22, has 
several interesting features of de-ign. 
It is provided with two cylindrical sere: ned 
carriers that can be filled with a desic: 7 
to reduce the noise and dark currer' 10 
humid atmospheres, or a cooling 2 ent 
such as dry ice to reduce the the mal 
(Johnson) noise level. A photogra hic 
shutter with iris diaphragm and tim: ¢x- 
(Continued on page A280) 
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IN 30 SECONDS prepare a super-efficient | 


chromic-sulphuric acid solution safely, easily 


Sim 


Add a 25 ml. bottle of 
Chromerge to a stand- 
ard 9 Ib. container of 
concentrated sulphuric 


acid. 


Cover container, and 
shake well, for about 
30 seconds. 


Chromic-sulphuric 
acid solution is mixed 
and ready for use. 


In every way, Chromerge- makes old, cumbersome methods of 
cleaning labware obsolete. Chromerge eliminates the danger and 
time wasting of previous methods of, preparation. You do a safe, 
comp!ete mixing job in 30 seconds... without the long, unsatisfac- 
tory job of boiling sulphuric acid with potassium dichromate! 


Chromerge does a better cleaning job, as well. It produces a more 
powe:ful cleaning solution that removes stubborn deposits which 


- 


resist other cleaners, yet it protects glass surfaces, and is chemically 
and bacteriologically clean! 

And, finally, Chromerge both preserves the capacity of volumet- 
ric wear, and gives a perfect miniscus for precise volumetric work. 


T701 CHROMERGE-—package of six 1-ounce vials—$5.95. 
F. O. 8B. Our Warehouse, N Y C. 


The EMIL GREINER C. 


20-26 N. Moore St., Dept. 422, N. Y. 13, N. Y. 
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THE FERRANTI-SHIRLEY 


CONE-PLATE VISCOMETER 


This advanced instrument enables the flow behavior 
of simple or complex fluids to be examined and eval- 
uated with totally new standards of accuracy and 
precision. The instrument is particularly useful in 
handling the complex non-Newtonian fluids. Methods 
long used for characterizing these fluids have been 
subject to error. The cone-plate principle affords a 
constant rate of shear, speed accuracy within 0.2%; 
cone speeds continuously variable so as to give a 
shear rate range from 2 to 20,000 sec.-'; direct reading 
of speed, full torque at all speeds, five sensitivities by 
selector switch. 

A programmed control unit for use in conjunction 
with an X-Y recorder to permit automatic plotting 
of characteristics is also available. 

Investigate this advanced viscometer and the new 
principle that brings a greater degree of accuracy to 
the examination of fluids under today’s more critical 
and exacting requirements, both in laboratory and 
production control applications. 


Write for literature. 
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posure control is mounted at the front, 
and the rear has a removable light-tizht 
optical alignment peep-plug screw. 

Photovolt Corp., New York 16, N. Y., 
offers a Multiplier Photometer (Model 
520 A, $560 complete) that incorpors tes 
an electronically stabilized power sup)|ly, 
and a_ two-stage, feedback-stabilized, 
balanced de amplifier with D’Arsonyal 
meter read-out. The instrument shows 
good stability and on its most sensitive 
range gives full-scale deflection for 1\)~! 
foot-candle (2 10-7 lumen). 


Figure 22. Photomultiplier tube housing used 
by Phoenix Precision Instrument Co. 


Eldorado Electronics Co., Berkeley 10, 
California, offers several photometers in 
this category. Their Universal Photo- 
multiplier Photometer (Model PH-200, 
$495) is ac-operated and has a D’ Arsonval 
meter read-out with provision for sub- 
stituting an oscilloscope or a_ recorder. 
A precision differential photometer ( Model 
210, $985) utilizing two photomultiplier 
tubes is available. It can measure either 
input independently, or present the dif- 
ference between the two. The sensitivity 
is continuously adjustable over a 10 to | 
range; stability is 0.1% per channel per 
day. 

Ultrasonic Engineering Co., Maywood, 
Illinois, manufactures an Electron Mul- 
tiplier Photometer consisting of a portable 
PM unit which is attached by leads toa 
unit containing an ac stabilized power 
supply and a balanced de amplifier with 
D’Arsonval meter read-out. 


Other Photoelectric Photometers 


It is sometimes advantageous to em- 
ploy other sensors for radiant energy than 
the photovoltaic or photoemissive cells 
described above. For example, the !:tter 
do not function in the infrared region, 
and for photometry of such radiations it 
is necessary to employ thermocouples, 
bolometers, pneumatic (Golay) cells, or 


photoconductive detectors. 
FER R ANTI ELECTRIC INC A variety of vacuum thermocouple~ and 
t, 4 ? i i e the 
| ELECTRONICS DIVISION U. 8. through James G. Biddle Co. 
\FERRANT!) 95 MADISON AVENUE HEMPSTEAD, N. Y. 


Philadelphia 7, Pennsylvania. The (olay 
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PRECISION... 


often referred to 

as reproducibility, is the 
foundation on which 
rests the accuracy of 
any balance... 


This is the case because no result can 


be more accurate than the dispersion of 


ing used the readings. Since success and value 
my %, of scientific work depend not only on 
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Photo- ° 
PH-200, professional competence, but also on 
\rsonval 
for sub- iabili 
ale the reliability of the measuring equip- 
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29 
_ A new leaflet “TEST” gives a clear and JUST A REMINDER: 
portable concise description of testing pro- 
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/nsist On... MQ DULINE 


Modern Laboratory Furniture 
Designed and Built by Aloe 


Maximum in flexibility, quality, and economy 
are achieved with Moduline furniture. In use 
nationwide . . . the result of Aloe’s years 

of experience in manufacturing and'selling 
laboratory equipment to customers whose 
needs are specialized. ALOE MODULINE 
is flexible in function and arrangement, 
permanent in its all-welded construction, 
economical in its initial cost an up keep. 


Where ever the dest in laboratory furniture 
is called for, more and more builders specif 
Aloe Moduline. 


For the new Modul-Aid Kit that enables you to 
design your own laboratory and a 32 page 
Moduline Catalog, showing the complete line, 
contact your nearby Aloe Office today. 


DIVISION OF THE BRUNSWICK-BALKE-COLLENDER COMPANY 
General Offices: 1831 Olive St. @ St. Louis 3, Missouri 
FULLY STOCKED DIVISIONS COAST-TO-COAST 
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cell is manufactured by Eppley Labvra- 
tories, Newport, Rhode Island. Various 
types of photoconductive cells are mide 
by Eastman Kodak Co., Rochester, \ ew 
York; General Electric Co., Schenect: dy, 
New York; Clairex Corp., New York, 
N.Y. 


Instruments for Color Specification 


Strictly speaking, the term colorin.eter 
should be reserved for those instrum: nts 
that are employed in specifying the vi-ual 
color sensation produced by a specimen, 
This would avoid the ambiguity and con- 
fusion inherent in the current comiaon 
practice of using this term both for such 
devices and for quite different types of 
instruments designed for absorptiome tric 
measurements. The following paragraphs 
will deal with the restricted category of 
“true’’ colorimeters; viz., those instrv- 
ments intended for the evaluation of 
visual color sensation. 

In order to discuss the design of these 
colorimeters, it is necessary to bear in 
mind the definitions of terms used in this 
field. A spectral color is a color that 
occurs in the natural spectrum of white 
light, such as red, orange, yellow, green, 
blue, violet, and all the intermediate 
shades between these. A _ non-spectral 
color can be obtained by mixing spectral 
colors; e.g., a non-spectral purple is 
obtained by mixing red light and blue 
light. The hue is the color itself, i.e, 
red, green, etc. The saturation is the 
purity of the color; e.g., if a spectral color 
alone is considered, it is said to be fully 
saturated; if it is mixed with white light 
or with other colors, it becomes less sat- 
urated. Color quality refers to the com- 
bination of hue and saturation, and is 
equivalent to a full description of the type 
of color. However, although the color 
quality specifies the kind of color(s) and 
their relative proportions, it does not 
specify the total amount of light present 
in the color. This is described as the 
luminance. 

In determining or matching colors, it 
is necessary to measure or equate the 
three independent variables: hue, satura- 
tion, and luminance. Two colors that 
have the same hue and saturation, but 
different luminances, give quite different 
visual impressions, and the same is true 
of any other pair of these three param- 
eters. 

The simplest type of colorimeter is the 
visual color-matching device. This merely 
consists of a means of viewing side-by- 
side the specimen, and a standard against 
which it is to be matched. An ex:mple 
is the Pocket Comparator of Hellige, 
Inc., Garden City, New York ($50, com- 
plete with one color disc), shown 
Figure 23. With this instrument color 
quality is determined by visually com- 
paring the hue and saturation o the 
light transmitted by the specimen with 
that passing through the color (‘‘rou!: ‘te’ 
wheel. The tube mounted in line with 
the color dise is filled with the same 
medium as the test liquid, but no ‘olor- 
generating reagent has been 


(Continued on page A284) 
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reports on: 


walking a .030” fence to communicate by sight and sound... 
correspondence concerning dimerization of cyanamide 


The paradox of 8 


How would you like a good sound re- 
corder that also shows movies? For 
$345 list. 

Make your movies with a regular 
8mm camera. If you want a suggestion, 
it could be a Brownie Movie Camera, 
which starts as low as $24.50 list. Have 
your film processed. Either then or 
after editing, have the dealer send it to 
us for Kodak Sonotrack Coating, a 
magnetic stripe .030” wide between 
the sprocket holes and the edge of the 
film. Project with the new Kodak 
Sound 8 Projector and into the little 
microphone speak your comments. In 
case Of afterthoughts, solecism, or 
fuzzy rhetoric, hit the knob (excellent 
brakes) and the “‘record”’ switch, re- 


verse, throw into forward, and record 
again. This takes care of erasing. Start 
again in the middle of a sentence if you 
wish. No waiting to reach recording 
speed. Project again to listen back. 
When completely satisfied with telling 
the story in English, you can erase and 
retell it on the same film in the Lu- 
ganda tongue. 

This is quite a system of communi- 
cation. Use it to instruct your Swazi- 
land branch office. Report to the home 
office on whether the breakwater at 
Pago Pago needs rebuilding and how 
the swallows come in for the landing 
at Capistrano. Save days of literary 
toil. What few words the movies leave 
to be said are more convincing when 
heard in accompaniment to the sight 
of the action. (As for combined records 
of the children’s voices and swiftly 
changing ways, shame on sentiment!) 

We owe you an explanation of why 
you have heard very little hitherto 
about 8mm sound movies. A paradox 


bedevils the manufacturer. To yield 
accustomed quality of performance, 
he has to build the machine more than 
twice as good as a 16mm sound rig, 
but he is expected to sell it for less 
than half the price. For accomplishing 
this, they don’t even award Nobel 
Prizes. 

Because of the very small width of 
the magnetic stripe and the relatively 
high tracking force, the magnetic head 
must be hard physically so that the 
gap shall not wear down to another 
dimension and thus lose sound quality. 
At the same time it must be soft mag- 
netically to conduct but not retain flux. 

We wish we could boast that the 
practically wear-proof aluminum-iron 
alloy we use for the .020’-wide head 
was developed by us, but actually it 
was developed by the Naval Ordnance 
Laboratory for their own purposes. 
We do, though, lay claim to the credit 
for a system that gives 70 to 5500 
cycles/sec frequency response while 
running at only 2.4 inches/sec—as at 
16 frames/sec. It does even better at 
24 frames/sec speed. We went to some 
lengths, engineeringwise, to provide 
the latter speed when we heard that 
some segments of the motion picture 
industry might be offering 8mm rental 
prints of their theater releases. 


Demonstrations cheerfully given where 
the “Kodak” sign is displayed. Say dis- 
tinctly: Kodak Sound 8 Projector. 


Suggestion to Ames, lowa 


Cyanamide (note the “‘e”; very, very, 
VERY important) is not stable. On 
that, Walter R. Hearn of lowa State 
University and we agree. Dr. Hearn is 
interested in guanidation of amino 
groups in peptides and protein, i.e. 

RCHCOOH —> RCHCOOH 

| 
NH, 
=NH 
H,N 

This can be accomplished with 
cyanamide (H:NC=N) and some of 
its derivatives. There was a problem. 
In thinking of well-known chemical 
houses with whom to take up a prob- 
lem involving cyanamide, one doesn’t 
necessarily think first of us, but Dr. 
Hearn had somehow formed the im- 
pression that we were friendly fellows. 
Another factor which might have con- 
tributed to his decision to write us was 
the fact that six bottles of cyanamide 
in his stockroom, which showed melt- 


this is another advertisement where Eastman Kodak Company 
Probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 


ing points as much as 150° higher than 
they were supposed to, happened to 
bear our P1995 label. 

Well, sir, we did prove friendly. 

We pointed in a friendly way to the 
“Practical” on that label as an open 
admission that the Cyanamide prob- 
ably wasn’t all cyanamide, though it 
had been originally. We said that to 
retard dimerization we kept our stock 
of Cyanamide under refrigeration and 
advised him to do likewise. We sug- 
gested he reclaim the undimerized por- 
tion of his stock by dissolving in ten 
parts or more of ether, filtering off any 
dimer, and concentrating the filtrate 
below 35°C at all times. We warned 
him not to dissolve in less ether be- 
cause he’d get dimer into solution. 

We also answered his question of 
why our Cyanamide (Practical) was 
25 times as expensive as one of the 
cyanamide derivatives that he used, 
our S-Methyl-2-thiopseudourea Sul- 
fate (Eastman 1231), 

NH.C = NH 
- H,SO, 
SCH; /: 
by explaining we did not make the 
latter from pesky cyanamide. 

We further suggested how he might 
obtain the oxygen analog of this 
isothiouronium salt which he pre- 
ferred for some of his guanidation 
operations. We referred him to a paper 
by one of our cousins at Kodak 
Limited in England (Journal of the 
Chemical Society, 1955, 3551), where 
cyanamide is by-passed by smooth 
methylation of urea with methyl 
toluene-p-sulfonate to give a good 
yield of readily isolated product. Fi- 
nally we proposed that if he did not 
want to try this himself we would, for 
96 bucks, cash on the barrelhead, de- 
liver to him 500 grams of O-methyl-2- 
pseudourea sulfate. 

That ought to teach Walter R. Hearn 
of Ames, Iowa, not to begin a letter 
with, “Since you have not acknowl- 
edged my letter of September 22, I 
thought perhaps you had gone out of 
business.” 


We thought everybody knew that we're 
still in business. After all, don’t we keep 
advertising that there are some 3800 or- 
ganic chemicals available from Distilla- 
tion Products Industries, Rochester 3, 
N. -Y. (Division of Eastman Kodak Com- 


pany)? 


Prices oted are subject 
to change without notice. 
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EXELO 


ASE 
STOPCOCK 


BURETTES 


For Improved Titrations 


Here are all the features you’ve wanted 
in a classroom burette . . . fool proof 
stockcocks . . . interchangeability .. . 
permanent graduations . . . a burette 
you can depend on to last for years. 


@ Easy-to-read blue graduations 
@ Smooth, precise stopcock control 
© Stopcocks don’t freeze or stick—even with 
with caustic titrants 
© Flat stopcocks don’t protrude . . . 
less breakage 
@ No leakage, may be used without lubricants 
e Interchangeable. Any key fits any size burette 
@ Long lasting fused markings 


DESIGNED FOR PERFORMANCE 
Body and key precision ground for smooth 
fit and interchangeability. Held leak-proof 
tight by spindle and spring retainer. Ro- 
tating curved channel in key gives precise 
flow control. 
BUDGET PRICED 
WILL No. 6962N Burette, soda glass, 
with straight stopcock 

Capacity, ml 50 | 100 
Subdivided to, mi 1/10 1/5 


Tolerances, mi 0.1 0.2 
Price, ea. 5 5 8.12 


Case of 6 31.86 | 43.80 
‘ Available in the East from Will Supply Centers Only 


CORPORATION 
and subsidiaries 


Specialists in 

Scientific Supply 

ROCHESTER 3,N.Y¥. ATLANTA1,GA. NEW YORK 52,N.Y. + BALTIMORE 24, MD. 
BUFFALO 5,N.Y. + SO. CHARLESTON 3, W. VA. 
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as to provide compensation for an 
turbidity or extraneous color in the 
original specimen; i.e., to match the 
saturation of the colors. This type oj 
device is most appropriate for such ap. 
plications as the colorimetric detern.ing. 
tion of pH, metal ions, hemoglobin, ete, 
where the value of the luminance dog 
not play a critical role. 


Figure 23. Front and back inside views of 
Hellige Pocket Comparator for visual color 
matching. 

Similar visual color comparators for 4 
wide range of test procedures are mani- 
factured by Tintometer, Ltd., Salisbury, 
England, available in the U. 8. throng) 
Hayes G. Schimp Co., Albertson, New 
York. Another manufacturer in_ this 
field is the LaMotte Chemical Products 
Co., Chestertown, Maryland. 


ASS 


Figure 24. Optical layout of the Nationc! Instru- 


ment Co. Spectron visual colorimeter. 2, e 
trance slit; 3, lens; 4, tripartite prism; 8, com 
parison prism for simultaneous viewing of refer- 
ence source; 13, wavelength scale. 


A more precise visual comparison 0 
color qualities is possible with the Spec 
tron. manufactured by Nation! It 
strument Co., Baltimore 15, Maryland 
($135), shown diagrammatically 1» Fig 
ure 24. Light from the specimen is dit 
persed into a spectrum by passage t'.rougl 
the tripartite direct vision pris’. 4 
comparison prism permits light 
standard to be dispersed similar!, 

(Continued on page A286) 
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precision pH at a practical price 


New—Extended Range, direct-reading New—Ultra-convenient electrode 
duplex scales, graduated at 0.1 pH, covering mounting — adapts perfectly to titrations and 


0-10.0 and 4.0 to 14.0 pH. to wide ranges of sample volumes. 
New—Unlimited Electrode Selection. 
onc! Instr Uses the famous Coleman Screw Base Elec- design 
trodes—or any other pH electrodes of pe ce. 
5 of rater modern design and manufacture. 


New—Practical Price . . 5139 


. New—Unique Calibration Control that 
arison 0! insures continuous precision at any pH. For full details write for Bulletin BB-258 


the Spec- 
onl In 
Maryland 
rism. A 
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versatile 


PHOTOMULTIPLIER 
PHOTOMETERS 


MODEL PH 200 


for Low Level 
Light Measurements 


Operates with all types of photomultiplier 
or phototubes and includes an adjustable 
high voltage supply. 


KEY SPECIFICATIONS: 


Luminous Sensitivity Greater than Lu- 
mens with 931A tube 


© Amplifier Stability Better than 0.1% full 
scale after warmup 


Density—0 to 6 
Transmittance—0 to 100 


$525 including detector 
and 931A tube 


Range 


MODEL 210 


for Comparative 
Light Measuring 


A differential photometer with two inde- 
pendent photomultiplier inputs. 


KEY SPECIFICATIONS: 
+0.5% each channel 


+0.1% per channel 
per day 


For more details, please write for 
technical literature. 


Eiiectronics 


2821 TENTH ST. © BERKELEY 10, CALIFORNIA 
20 
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the two fields of view are presented side- 
by-side to the operator. An attachment 
is provided that permits a _test-tube 
cuvette to be mounted in front of the 
entrance slit. 


Tristimulus Colorimetry 

Since it is often difficult or impossible 
to obtain stable color standards that 
closely match wide ranges of unknowns in 
hue, saturation, and luminance, much 
effort has been expended in developing 
systems of precise, objective color de- 
scription, so that colors may be specified 
in terms of stable units, without employ- 
ing the matching technique described 
above. 

In 1931, the C.I.E. (Commission In- 
ternationale de |’Eclairage) agreed upon 
an objective system that is now in gen- 
eral use and serves as the basis for non- 
matching colorimeters. The C.I.E. sys- 
tem is based on the fact that an approz- 
imation to most colors can be obtained by 
a suitable mixture of three primary, 
fully saturated colors, viz., red, green, 
and blue. However, in order to match all 
possible spectral colors exactly, it would 
be necessary to use as the three funda- 
mental colors, a red, a green, and a blue 
that are more fully saturated than the 
spectral colors. Such colors cannot, of 
course, be produced in practice, but they 
provide a convenient abstraction for the 
specification of actual colors. 

These three imaginary references are 
called the X, Y, and Z reference stimuli. 
Any color is designated by the proportions 
of these three coordinates it contains; 
these are termed the “tristimulus values.” 
If the tristimulus values are normalized 
so that they add up to unity, they are 
called chromaticity coordinates. 

In order to designate an unknown color 
in terms of its chromaticity coordinates, 
it is only necessary to compare it with three 
known colors, and to calculate its pa- 
rameters by noting how it differs from the 
three references. Thus, a trichromatic 
colorimeter employs three standard filters 
to isolate and permit estimation of the 
red, green, and blue componerts of the 
unknown color. 

An example of such an instrument is 
the Colormaster Differential Colorimeter 
($1435) made by Manufacturers Engi- 
neering and Equipment Corp., Hatboro, 
Pennsylvania. This is a photoelectric 
colorimeter in which light reflected or 
transmitted by the sample. is compared 
with that from a standard (reference) 
color. Optical null balancing is achieved 
by adjusting the intensity of the reference 
beam with a neutral density wedge. 
Readings are obtained successively 
through the three filters (red, green, and 
blue), and chromaticity coordinates may 
be read from a nomograph. 

Instrument Development Laboratories, 
Inc., Attleboro, Massachusetts, manu- 
factures a trichromatic colorimeter that 
may also be employed as an abridged 
spectrophotometer. This instrument, 
called the Color-Eye Model D ($2890) 
is shown diagrammatically in Figure 25. 
By means of a rotating ‘‘flicker’’ lens, 

(Continued on page A289) 


Handles Severe 
orrosives : 


ECO MINILAB 


ECO 


12 New York Ave., Newark, 


Linear flow ideal for 
constant flow metering 


0 to 2 g.p.m. 


Hastelloy C and Tefion 
construction 


Self-Lubricated 
Non-contaminating 


Can be steam or 
chemically sterilized 


Ask for Literature 


ENGINEERING 
COMPANY 


f 
PILOT PLANT 
e 
at 
* 
i 
© Stability 
Max. Sensitivity Full scale deflection ob- * 
|. of either input from 
i. 


FIC 


H-2424 — Balance, Analytical, Sar- 
torius “Selecta Rapid" model. 
Capacity—200 grams. Sensitivity— 
1/10 mg. Single Pan. No weight 
hondling. Weights are an integral 
part of balance and are added by 
flick of external knobs. 


Price $890.00 


H-1823— Balance, Analytical, Becker 
Model “AB-2.” Two Pan. Dial reading 
chainomatic, with notched beam. Ca- 
pacity— 200 grams. Sensitivity —1/20 


mg. 
Price. $449.00 


A Balance for every weighing . . . and a 
Balance that will perform the weighing to 
the accuracy required in the shortest possible 
time. Most of our extensive line of domestic 
and imported balances is illustrated and 
described in the 32-page Harshaw Scientific 
Balance Bulletin. Do you have your copy? 
In addition we will gladly furnish detailed 
information on particular balances. 


H-1642 — Balance, Analytical, Ains- 
worth “Right-A-Weigh” Type S,C. 
Capacity—200 grams. Sensitivity — 
1/10 mg. Single Pan. No weight han- 
dling. Features substitution weighing. 


Price $895.00 


H-2400 — Balance, Analytical, Sar- 
torius "Projecta Rapid” Model. 
Capacity—200 grams. Sensitivity— 
1/20 mg. Two pan. No weight han- 
dling up to 10 grams (weights up to 10 
grams are built-in). 


Price $645.00 


H-1905—Electrobalance. Cahn, 
Range Selector Model. For micro 
weighings quickly and accurately. 
Maximum range—0-100 mg. with 25 
micrograms sensitivity. Four other 
ranges down to 0-1 mg. with increased 


sensitivity. 
Price $695.00 


H-2440— Balance, Analytical, Voland 
Model 100N. Capacity—200 grams. 
Sensitivity —1/10 mg. 


Price $125.00 


These balances are just a few of the many 
balances making up our complete line inclu- 
ding Micro, Semi-Micro, Specific Gravity, etc. 
Write us regarding your specific need. 
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Diamond D Superiority Gives You Top Quality 
Yet Saves You Money...And You Can Prove It! 


No purchasing agent ... no technical man... of “Behind The Diamond D.” It is a step-by-ste 
will buy a pig in a poke! Their approach to the “1 ae story of the manufacture of Diamond 
job and the procedures involved make it practically boratory Glassware. Doerr Glass Company, 
impossible to buy blindly. That’s why we offer a_ Vineland, N.J. 

simple 2-step evaluation of laboratory glassware to 


—o_ top quality can cost less money. For OL’ NANTUCKET WEATHER CLASS 
ab glassware, including Diamon , and sub- pather gle used on the square-rigge 

ject them all to the most rigid tests you can Tight’ 


devise. Rate every brand honestly. a crystal-clear pear-shaped pendant which 
hangs on a 10%” long wrought iron 


STEP TWO: Check the ratings, against the bracket. Fill the glass with water accord- 
prices for each piece and buy the one which ing: to directions; chart shows how to 


gives you the best value for the least money. translate movement of water in spout 
in terms of weather forecasts. Ideal for 


i Simple? Certainly, it’s simple. That’s the way home, office, den, recreation room, col- 
industrial purchasing agents and technical men lege dorm or classroom. $3.95 postpaid. 


buy ... or at least that’s how they should buy. Doerr Glass Specialties, Inc., Vineland, 
For one of the most interesting studies ever made ao 


of the art of glassmaking, send today for your copy 
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TRISTIMULUS AND 
ABRIDGED SPECTROPHOTOMETER~ 
FILTERS 


light of color corresponding to any desired 
combination of chromaticity coordinates. 
Bausch and Lomb Optical Co., 


/ REFLECTANCE 
SAMPLE 


Figu:e 25. Optical design of the Color-Eye reflectance colorimeter of Instrument Development Labora- 


tories. 


ligh' is focussed onto the photomultiplier 
tub: alternately from the sample and the 
reference channels. Hence, the output of 
the Jetector is an ac signal the amplitude 
of which is proportional to the difference 
in intensities in the two channels. If 
the three C.I.E. filters are used, chro- 
maticity coordinates can be obtained. 
If a variety of narrow-pass, interference 


Figure 26. Side and top views of the optical 
arrangement of the Davis-Bruning visual colori- 
meter. 


filters is used, spectrophotometric points 
can be obtained and plotted. 

The Davis-Bruning Colorimeter ($1100) 
made by Fisher Scientific Co., Pitts- 
burgh, Pennsylvania, is a visual colorim- 
eter, in which light reflected from 1 to 
4 reference plaques is combined on a 
magnesium carbonate viewing screen, 
where the operator compares it with the 
light ::milarly reflected from the specimen, 
as illu:trated in Figure 26. The reference 
colors .re varied until a match is obtained. 
From ‘he known tristimulus values of the 
tefere:ce plaques, the parameters of the 
specin en can be calculated. 

The Lovibond-Schofield Tintometer 
$1685; made by Tintometer, Ltd., 
operat-s on a similar principle, but is a 
conve:.ient hand-held instrument, with 
light ‘transmitted through color disc 
rouleti» wheels for visualizing patches of 


Rochester 2, New York, offers an at- 
tachment to their Spectronic 20 spec- 
trophotometer that permits chromaticity 
coordinates to be determined. The at- 
tachment is shown diagrammatically in 
Figure 27. With the attachment, the 
complete instrument is called the Spec- 
tronic Color Analyzer ($555). The dif- 
fraction grating of the spectrophotometer 
is used to provide the spectral colors at 
which the percent reflectance of the spec- 
imen is determined relative to a white 
porcelain standard. 

Other manufacturers of tristimulus 
colorimeters are: Gardner Laboratory, 
Inc., Bethesda 14, Maryland; General 
Electric Co., Schenectady, New York; 


(Continued on page A290) 


This unique all-purpose analy- 
tical balance gives students ex- 
perience with a modern, direct 
reading, quick weighing, chain 
and notched beam instrument 
that eliminates the need for all 
fractional weights below 1 gram 
and reads to 0.1 mg. Voland’s 
exclusive MICRO-WEDGE® 
BEAM and CONTROLLED 
LOAD SUSPENSION, combined 
with especially rugged con- 
struction, provide superb ac- 
curacy and long trouble-free 
use. Model #220-D’s unus- 
ually simple operation makes 
it ideal for teaching the funda- 
mentals of analytical balance 
use, while its exceptional speed 
reduces the number of instru- 
ments required in a student 
laboratory. And—its mod- 
erate price puts it within reach 
of your laboratory’s budget. 
Industrial laboratories will find 
that its speed and accuracy 
make it equally useful and 
practical for multi-weighing 
procedures. 

See your dealer for full con- 
struction and _ performance 
specifications. Available from 
stock at most good laboratory 
supply houses. 

MODEL 220-D with black Car- 
rara glass base, complete with 
magnetic damper $278.00 


WITH HORIZONTAL VERNIER 


This 
student 
balance 

gets 


straight 
ee A” Ss 


FOR ACCURACY 


AND 
SPEED! 


VOLAND & SONS, INC. DEPT. 5-100, 27 CENTRE AVE, NEW ROCHELLE, N.Y. 
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and Company 


THE CHROMATOGRAPHY 
BOOK 


FREE 

= For 3 Vi- 

tal Fields of 
Instrumenta- 

- tion. SCHAAR 

& Co. has avail- 
able the most. 
complete catalog 
with complete informa- 
in Chromatography 
~ (gas, paper and col- 
‘am pH, and Spectro- 
‘Over 
items. illus- 
trated ahd 
scribed. Cata- 

‘log will be 
mailed im- 
mediately 


CEC-9228 COMPLETE RECORDING 
AND INTEGRATING DENSITOMETER 
WITH VARICORD AND INTEGRAPH 
$1565.50 


For 110-125 Volts, 60 cy. AC. Includes 
ic Densitometer, connecting Cable with 
Outlet, Guide for Paper Strips, Motor Drive 
Assembly, Varicord and integraph. 


SCHAAR 


AND COMPANY 


CHICAGO 34, ILLINOIS 


Detroit, Michigan ° Milwaukee, Wisconsin 
Indianapolis, Indiana Washington, D. C. 


Augusta, Georgia ° Olean, New York 
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Figure 27. Diffuse reflectance attachment for 
tristimulus colorimetry with the Bausch and Lomb 
Spectronic Color Analyzer. 


Wallace and Tiernan, 
Jersey. 
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Be sure to mention the 


Journal of 
CHEMICAL EDUCATION 
when ordering or writing 
for more data on prod- 
ucts you read about in 


Chemical 
Instrumentation 


or in advertisements. 
Or, if you like 
our Readers’ Service Dept. 
will obtain further 
information for you. 


Just write 
Readers’ Service Dept. 
Journal of 


CHEMICAL EDUCATION 
500 FIFTH AVENUE NEW YORK 36 


OUTSTIRS 
OUTLASTS 
OUTSELLS 


COST 


Stirs thickest liquids. Won't 


stall, won't burn out. 


but special heavy duty Waco motor. Many labs 
operate this stirrer 24 hours a day, 7 days a 
week, month after month. 

Cools motor, permits contin- 
vous use. Outlasts others, saves replacement. 


motor is safe for stirring flammables. 
yaaa With one 300 and one 600 R.P.M. 
¥,"' shaft. These speeds cover the vast major- 
ity of stirring needs. 


Order Today on Our Guarantee 


E-10235 Waco stirrer with brass mounting 
rod and 6 foot cord 


E-10235-1 Stirrer chuck for Waco stirrer for 
stirring rods 


Write for free Catalog No. E-5, 
describing 38 different stirrers 
for every stirring job. 


WILKENS-ANDERSON C 


4525 W. DIVISION ST. CHICAGO 51, 
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bantam-ware 


K-27010 Bantam-ware Kit complete as 
illustrated plus 25 additional items not 
shown—but less stirrer motor—$440.00. 


Convenient, compact, vacuum 
tight, no hold-up, versatile, eco- 
nomical. Superior in design. 
Superior in function. Bantam- 
ware—the finest, small, organic 
glass apparatus. 


DESIGN FEATURES 


Ball & Socket Joints reduce condensate 
hold-up, simplify clamping and minimize 
breakage if unit is misaligned. 


Special $ Joints have no product-catch- 
ing bulb below grinding. 


Versatile Thermometer Joints. Adapters, 
Distilling Heads, Flasks, etc., take ¥ 
10/18 or 10/30 thermometers. 


Correct Bulb Positioning. Thermometer 
Bulbs correctly positioned with respect 
to side arms, to insure accurate tem- 
perature readings. 


SEND FOR FREE, 234-PAGE 
CATALOG. Write on your company 
letterhead for Catalog TG-15A. 


A COMPLETE LINE OF TISSUE CULTURE APPARATUS 


Including many items described for the first time in our Tissue Culture 
Bulletin TC-3. Among them: 


Duall Tissue Grinder. 2-stage grinding permits mincing and homog- 
enization in one tube with one operation. Conical section does heavy 
grinding; product is homogenized as it is forced up past cylindrical 
section. Capacities range from 5 to 50 mi. 


Motor Support and Cooling Chamber Assembly. Keeps samples cold to 
preserve enzyme activity. Securely holds homogenizing tube in an 
environment of crushed ice or other coolant while providing for up 
and down movement of the pestle within the tube. 


Carrel Flask. High quality windows allow optical observation through 
top and bottom surfaces with minimum distortion. Two diameters— 
35 mm. and 50 mm. 


Porter Flask. Basically the same as the Carrel Flask except that it 
has a long, horizontal neck—35 mm. diameter. 

T-Flask. Inside bottom surfaces flat to allow large number of cultures 
to be planted and grown evenly. Approximate floor area—9, 15, 30, 
and 60 cm.2. 


Why not write for a free copy of Bulletin TC-3? 


KONTES GLASS COMPANY 


Vineland, New Jersey 
First Choice For Quality Technical Glassware 
Midwest Distributor: Research Apparatus, Inc., Wauconda, III. 
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IS CENTRIFUGING 
A BOTTLENECK? 


The Adams Analytical Centrifuge, 
with its ‘2 to 4 Student’ capacity, 
eliminates student “waiting time,” 
solves your space problem 


SAVES VALUABLE TIME... With 1 machine for every 2 to 4 stu- 
dents, there is littlé lost “waiting time.” 

Relatively high fixed speed (3400 RPM) and angle-head efficiency 
reduce time required for individual procedures. 

Fast stopping, with light pressure of hand. 


SAVES VALUABLE SPACE... Compact (10 in diameter) machine 
requires minimum of table space. 
Light and portable—weighs only 11% Ibs. 


This six-place centrifuge (for 5 ml. or smaller tubes) is ideally 
suited for teaching elementary and analytical chemistry, including 
qualitative analysis. In the industrial laboratory, its speed and vari- 
able capacities recommend its use for micro & semi-micro work. 


‘Economically priced, strongly constructed with a chemical- 
resistant finish, the Adams Analytical Centrifuge is maintenance- 
free... oilite bearings need no lubrication for 2 years. Brushless, 
sparkless motor eliminates fire hazard. 110-115 volt, 60 cycle, 
AC motor (transformer for 220 volt available). 


Complete with angle-head, six shields and cushions, and six Clay A dam iS 


5 mi. ungraduated taper bottom glass tubes... ........ $69.00 
NEW YORK 10 


ATTRACTIVE QUANTITY DISCOUNTS... Order from your supplier, 
_or write Clay-Adams, Inc., 141 East 25 St., New York 10, N.Y. 
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FILTRATION CHART 
for use in Chemical Analysis 


Analytical Filter Papers 
Rebrence 


Ath-Free, Rapid filtering, Soft loose 
extremely low avh content of the paper are essential. 


= FILTER PAPER DATA FOR QUICK REFERENCE 7 Carl Schleicher & Schuell Co. 

_ Valuable up-to-date SaS Quick Reference Catalog Keene, New Hampshire, Dept. JC-20 
: gives filter paper data at a glance. Eight color pages. _ 
Sections on filter paper: Ash Free (less than 

0.007% ash); Qualitative; Hardened and 4 
_ High Wet Strength; Folded; Miscellaneous and Filtration = § (Company) 
Specialties. Description of each paper, uses, 
circle diameters, sheet sizes. INCLUDES HANDY 
SaS FILTRATION CHART showing retention values. (City) (State) 


Send for your S&S Quick Reference Catalog now oe (0 Also send SaS Analytical Filter Paper Sampler 


(Name) (Position ) 


(Address ) 
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FP2S/0S/0 AP 


MFIS/O 


$H4/000 


SEMI-MICRO 
UTILITY SET 


This is a Set of Semi-Micro Preparations Apparatus, Consisting 
of 20 Interchangeable Components and a Specially-Designed 


The Box, 28 x 23 x 7 Cm, Has All the Appropriate Spring Clips 
to Hold Assemblies When in Use, and Also Serves as an Ideal 
Housing for the Set. 


ASSEMBLIES FOR THE FOLLOWING USES MAY BE 
BUILT WITH THE SEMI-MICRO UTILITY SET: 


REFLUX—as in Acetylation, Nitration and Solution of a solid in a liquid 
for Recrystallization. 

REFLUX WITH ADDITION OF REACTANTS—as Grignard reactions. 
VACUUM FILTRATION—as in preparation of derivatives 
PREPARATION—as in final purification of Aniline 

PREPARATION WITH STIRRING—as preparation of Ethyl Acetate. 


Incorporates a stirrer unit. 

RECOVERY—as recovery of solvents 

STEAM DISTILLATION—as distillation of Aniline 

REACTION WITH STIRRING WITH GAS INLET—as Chlorination and 
preparation in an inert atmosphere. 

VACUUM DISTILLATION-—as purification of high boiling liquids. 
SEPARATION AND EVOLUTION OF GAS—as separation of two 
immiscible liquids, e.g., ether and water. 

REFLUX—reaction under simple reflux. 


Cat. No. JC-71670—"“QUICKFIT” SEMI-MICRO UTILITY SET—con- 
sisting of 20 components, mounted in box... 40 


LABORATORY 
APPARATUS 


ADW. REAGENTS 
808 BROADW 


NEW YORK 3,N CHEMICALS 
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KINETIC MODEL OF VAPOR-LiouiD EoUILIBRUM (A Chem Hd 


Submitted by: Frank J. Bockhoff, Fenn College, Cleveland, Ohio 
Checked by: Roger Wheaton, Michigan State University, East Lansing 


PREPARATION 

Fill a large test tube (6.5 em X 50 cm) toa 
cepth of 5-7 em with '/s in. diameter spherical 
polyethylene pellets.'_ Provide a 2 mm jet for 
compressed air, directed downward from a 
distance of 20-25 em above the surface of the 
pellets. 


DEMONSTRATION 

Gradually increase the velocity of the air 
until the molecules (polyethylene pellets) begin 
to shift restlessly. A few of the molecules of 
higher-than-average kinetic energy will begin 
to rise as high as 30 cm into the vapor state. 
Increase the air velocity further. More and 
more molecules will leave the liquid state and 
enter the vapor state, an equilibrium being 
reached at each air velocity. 


REMARKS 
Although other materials may be used, com- 
mercial polyethylene pellets are particularly 


satisfactory molecules because of their low 
density and slight irregularity. The continu- 
ous movement of pellets to and from the 
liquid surface affords an excellent example of 
dynamic equilibrium between vapor and 
liquid. Furthermore, any desired equilibrium 
condition (or vapor pressure) can be main- 
tained as long as desired at a given air pres- 
sure (analogous to temperature), and the 
liquid-vapor interface remains clearly defined. 


VARIATIONS 

Because of the translucency of polyethylene 
pellets, the demonstration is particularly effec- 
tive when illumineted from beneath in a 
darkened room. 

If complete vaporization is desired, for ex- 
ample, to demonstrate the kinetic theory of 
gases, the pellet bed depth should be de- 
creased to 3 cm. 


* Available from Eastman Chemical Products 
Inc., Kingsport, Tenn. 
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POLYMORPHIC FORMS OF MeRcURIC Chem Kd 


Submitted by: C. O. VanCamp, Ramona High School, Riverside, California 
Checked by: Roger Wheaton, Michigan State University, East Lansing 


PREPARATION 


Half fill a 6-in. ignition tube with red mercuric iodide. 


DEMONSTRATION 

Heat the mercuric iodide with a match or burner. 
When the yellow mercuric iodide forms, invert the test 
tube and allow the salt to cool and the red form will re- 
appear. If the tube is then turned right side up, 
enough heat is retained in the glass to convert the outer 
layer of iodide to the yellow form again. This change 


may be carried out several times before the tube 
completely cools. 


REMARKS 

The red mercuric iodide changes to the yellow form 
at 126°C, and the yellow form melts at 259°C; so care 
must be taken in heating. 

If mercuric iodide is not available it is readily pre- 
pared by precipitation from solutions of mercuric 
nitrate and sodium iodide. 


Journal of Chemical Education May 1900 
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All the advantages of this famous Teflon’ plug 
stopcock? . . . all the advantages of a fine, 

high quality needle valve. 

You get fantastic control over liquid flow 
through burets, separatory funnels, chromato- 
graphic columns... with no fuss, no mess. 
Stopcock and needle valve never need grease— 
never freeze—never leak. 

Put the Kimax® needle valve stopcock to work 
right now! Two sizes replace Kimax regular bore 
Tefion plugs, sizes 1, 1%, 2, 3, and 4. And be 
sure to specify it on every important piece of 
laboratory glassware you order from 

Fischer & Porter’s complete labware ! ne. 

Write for literature. Fischer & Porter Company, 
4350 County Line Road, Hatboro, Pa. 


> 


e Manufactured by Kimbie Glass Co. under lice” ses 
granted by Fischer & Porter Co. 


@ Reg. T.M. Kimble Glass Co. 
oReg. T.M. E. 1. Ou Pont 
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Torsion’s dial 
makes 
the difference 


With Torsion’s new 500 gram capacity balance you can make 
three times as many weighings per hour as before. Here’s why: 

Conventional laboratory balances use a graduated beam and 
slide weight for “fine” weighing after the weight has been 
determined to within 10 grams. Under the old procedure the 
balance is arrested, slide weight positioned, balance released, 
balance comes to rest, position of indicator noted, balance 
arrested again, slide weight repositioned and so on until the 
weight is determined within 0.1 gram. 

All this time consuming “‘cut-and-try”’ procedure is replaced 
with a simple graduated dial which can be turned without 
arresting the oil-damped balance. This means that the time 
consuming part of the weighing (below ten grams) can be 
“dialed-in”—and in \ the time. 

UNCONDITIONAL GUARANTEE 

In keeping with Torsion’s Million-Plus construction, the new 
Dia! mechanism retains its original accuracy after more than 
a million weighings. That’s why Torsion Balance has uncondi- 
tion ally guaranteed the accuracy of the entire Dial mechanism. 


Torsion Laboratory Balance DLTS 
Capacity: 500 grams 
Readability of Dial: .O2 grams 


Other Torsion Dial Balances 


Model DLT2 
Capacity: 120 grams 
Readability of Dial: 2 mg: 


Model DLT2-1 
Same specifications 
as DLT2 but has scoop 
for seeds or other 
bulky material. 


. 
pat 
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Just_published! 


the definitive edition 


TESTED DEMONSTRATIONS IN CHEMISTRY 


This volume, the fourth edition of a publication designed to support 
the imagination and ingenuity of chemistry professors, carries under 
one cover a collection both definitive and complete. 


CONTENTS 


All the **Tested Demonstrations in General Chemistry” by Professor Hubert N. Alyea, 
Princeton University, which appeared each month in the Journal of Chemical Education during 


the years 1955 and 1956. 


*‘Demonstration Abstracts,”’ compiled by Professor Alyea, started as a monthly feature in Jan- 
uary 1957, and are collected for the first time in the present volume. These are abstracts of all 
the demonstrations which appeared in the Journal of Chemical Education from 1924 through 


1956 (33 volumes). 


*“‘Chem Ed Tested Demonstrations,’ edited by Professor Frederic B. Dutton, Michigan 
State University. 72 such demonstrations are included in this volume. These have captured 
the interest of teachers in schools and colleges over the entire world and its list of contributors is 


truly international. 


Complete Index: This is a selective index, designed to be suggestive and helpful but not to do 
all the work for the reader. So vast a literature as that here covered (36 volumes of the Journal 
of Chemical Education) containing voluminous details, cannot be classified under a reasonably sized 
list of topics. Nevertheless, an index enhances the usefulness of this volume as an adjunct to the 


more extensive annual and cumulative indexes of the Journal of Chemical Education. 


$3.00 


10-19 copies, 2.75 EACH 
81/2" X 11" 20 or more, 2.50 EACH 


CHEMICAL EDUCATION CO. 


20TH AND NORTHAMPTON STREETS EASTON, PA. 
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12. GROUP I—ALKALI METALS, COPPER 
GROUP 


12-1s Prep. of Na. (a) See article for diagram and discussion. 
Dip an iron gauze and the lower end (1”) of a 110-volt 
tubular vacuum incandescent light bulb into molten 
NaNO; at 350°. Connect, via a milliammeter, the gauze 
and a filament terminal of the lamp. Send 110-volts 
ac or de through the lamp. (1) Sodium leaves the glass 
and forms a silvery mirror inside; the “ion hole’’ left is 
replaced by Na* from the molten salt, so that the lamp 
retains its strength. (2) If KNO; is used, the lamp 
eventually shatters since the ion size of K+ differs from 
Nat. (3) At first the mirror is transparent; the thick- 
ness of the film depends on the amount of current passed. 
(4) Yellow Na light will appear as the Na pressure builds 
up. (AupERN, D. K., 34, 289 (1957).) 

12-48 Na-Pballoy. (a) Na-Pb alloy to H20 ctg. phenolphthal- 
ein soln.: gentle reaction, turns red, He off. (6) Na-Pb 
alloy to CuSO,-aq: Cu ppt., Pb recovered. (cx-Tp by 
BaRNARD, A. J., JR., Jounson, M. B., and Broap, W.C., 
36, A-749 (1959).) 

12-8s Analysis of Ag-Cu alloy. (a) A student experiment. 
Dissolve Ag-Cu wire in HNO;; measure the Cu with a 
simple photometer against standards ctg. varying Cu*++ 
concentrations; titrate the Ag+ with KCNS + Fe*?. 
(Baring, O., Banewicz, J., 34, 297 (1957).) ALYEA: 
form deeper-colored Cu(NH;),+*+ and compare visuaHy 
with color-standards. 

12-13s Silver acetylide. (a) Drops of H,O on CaC:2; pass the 
C.H: through HgCl. + HCl-aq to remove HS and 
PH;; then into 30 ml of 0.1 M AgNO; + 10 ml 15 N 
NH,OH: white (AgC). ppts. Wash with then 

O with CH;OH: the dry powder (CARE. DANGER) 
is not sensitive to shock, but is detonated (DANGER) by a 
flame. (cE-Tp by Sanps, F. H., 35, A-387 (1958); BB 


pg. 73.) 


13. GROUP IlI—_ALKALINE EARTH METALS 
ZINC GROUP 


14. GROUP IlI_ALUMINUM. RARE 
EARTHS 


14-7s  Flocculation. (a) One g Alo(SO,)3 + 500 ml H.O + 0.1 NV 
NH,OH to ppt. + 3 ml aluminon-agq in 2 cylinders. To 
one add 5 ml then 5 more ml Sepron (Dow Chemical Co. 
flocculating agent); swirl: flocculation occurs. (b) Add 
Sepron to colloidal dispersions: flocculation occurs. 
(cE TD by BrrpwHisTELL, R. K., 34, A-347 (1957); BB 


pg. 60.) 


15 GROUP Ill-IV—BORON, SILICON 


15-12s Soft versus Pyrex brand glass. (a) Glass tubing im- 
mersed in a 100 ml beaker of benzene backed by a piece 
of graph paper: the Pyrex brand glass enlarges the dis- 
tance between the lines, the soft glass reduces the line 
spacing. (THompson, H. B., 35, 569 (1958).) 


16. GROUP IV. INORGANIC CARBON 


16-14t Gas densities. Same as 16-14 (floating soap-bubble in 
CO:) but using CCl, (CARE. toxic) in a pan of warm 
water. (cE-TD by Dunzar, R. E., 35, A-167 (1958); BB 
pg. 68.) ALYEA: try non-toxic Freon gas from aerosol 


bombs. 
0 16-17s Dry-ice organ. (c) Place Aluminum rods 3-ft long and 1 
to 5” in diameter on a large block of dry-ice: very loud 
noises. See article for provoking questions to raise 
regarding this phenomenon. (Srone, H. W., 35, 351 
(1958).) 


17. 
17-88 


17-16s 


17-198 


GROUP V—NITROGEN 


Solubility of NH;. Same as 17-3. DANGER: USE ONLY 
A ROUND-BOTTOMED FLASK. (CE TD by Barrett, R. L., 
36, A-619 (1959).) 
Oxidation of NH;. (a) Red-hot Pt spiral over NH,OH: 
glows, oxidation occurs. (cE-Tp by Strate, H. M., 34, 
A-375 (1957); BB pg. 61.) ALyYEa: this is much simpler 
than 17-11, but for teaching purposes the presence of the 
oxygen tank emphasizes the Ostwald ingredients better. 
(b) Lower a heated coil of No. 24 Cu wire over conc. 
NH;-aq.: glows, sputters, melts. (NECHAMKIN, H., 
and McCuarnon, J. J., 36, A-309 (1959).) 
Temperature-sensitive rod. (a) See article for details. 
Fill a tube with N.O, which changes in hot water to red 
Same as 17-13. (Eppy, R. D., and Scuoxgs, R., 
JR., 35, 527 (1958).) 


18. GROUP V—PHOSPHORUS FAMILY 


18-3s 


18-9s 


18-98 


19-12s 


19-16s 


19-16s 


19-16s 


Ignition. (a) Squirt hot water against a flask containing 
white phosphorus: the P spontaneously kindles. 
(Migs, W. D., and Apranams, H., 34, 450 (1957).) 
Metals + Phosphorus. (a) One g red P in bottom of 
test tube; 3” higher a '/2” plug of Pyrex brand glass wool; 
above this a '/,” layer of Al or Mg powder or a '/2” layer 
of Zn powder, Ca turnings, or Fe filings. Heat the red 
P until white P forms; then heat the metal to red heat, 
or Mg to ignition: phosphides form. (cE-rp by Arcvu- 
us, P. D., 36, A-461 (1959).) 

Cut++ + P, CARE DANGEROUS. SEE CAUTIONS FOR 
Toric 18-8. (6) Check the pH with Hydrion paper be- 
fore and after the following reactions. Place 5 g clean 
white P stick in a bottle filled with 0.1 M CuS0O,, and 
stopper with minimum air space: Cu deposits in a few 
minutes; the solution turns colorless in 36 hours, and 
gives no purple with NH,OH; a positive test for PO,--- 
is obtained with ammonium molybdate (Dem. 21-20). 
(cE-Tp by Bryce, W. A., 35, A-267 (1958); BB pg. 70.) 
See 24-142s for H2S qualitative analysis. 


GROUP VI—SULFUR FAMILY 


See 24-142s for H.S qualitative analysis. 

H.S generators. (a) Diagrams of historically famous 
models. AYNSLEY, E. E., and CAMPBELL, W. A., 35, 347 
(1958).) 

Prep. of thioacetamide. (a) DANGER; USE HOOD, BEN- 
ZENE AND HeS ARE TOXIC. Mix 150g technical acetamide 
+ 3.5 liters benzene at 70°C.; stir 5 min to dissolve; 
then add 110 g technical diphosphorus pentasulfide 
slowly (10 min) with vigorous stirring; heat 30 min: 
green solution turns dark yellow. Decant only the 
bright yellow solution into a beaker immersed in ice- 
water: thioacetamide crystals form. After 2 hrs filter 
on Buchner; air-dry. Yield 32%. See article for re- 
covery of benzene. (O’Connor, W. F., CoasweE.u, G. 
W., and Marrcont, E. J., 35, 405 (1958).) 

Prep. of quinol-H.S clathrate. (b) Bubble H.S at 30°C. 
through sat. quinol-aq; cool in ice-water: small clath- 
rate crystals form. Filter; wash with ice-water; dry. 
Crystals are odorless; with H,O they evolve H.S, with 
aqueous cation solns. give colored sulfides. (cE-rTp by 
Lona, K., 35, A-481 (1958): BB pg. 74.) 

Sulfide precipitants. (c) Evaluation of various reagents 
used to precipitate sulfides in qualitative analysis. Am- 
monium hydrosulfide is good but forms some colloidal 
NiS. Triethy] amine hydrosulfide is excellent. NaHS 
is an excellent reagent for ppt. of many sulfides. See 
also 24-142s (0). (Paas, J. O., A. R., and 
Ramsey, J. W., 36, 382 (1959).) 

Reactions involving sulfides. (See also 24—142s, Quali- 
tative Analysis) 
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19-18s 


19-16t 


20-6s 


20-9s 


20-11s 


Oxidation of H:S. (c) Discussion of the effect of the 
oxidizing agents HNO;, Fe(NOs;)s, K2Cr20;, NasAsO, and 
KMn0O,0n theformation of SO,” during qualitative sulfide 
analysis. (Srock, J. J., and Surnozuxa, F., 36, 385 
(1959).) 

Collecting SO,. (a) Collect SO: in test tubes by the dis- 
placement of hot water in a trough over a burner. 
Cool the trough: the water rises in the tube, therefore 
SO, is mere soluble in cold water. (Wotr, M. J., 35, 
478 (1958).) AtyEA; but slow rate of solution would 
give the same effect. : 


GROUP VII—THE HALOGENS 


Redox at electrodes. See diagram in article. Soln. A: 
80 ml 0.5 N KI + 20 ml starch-aq + 0.5 N Na.S.0; 
added until blue just disappears + 10 ml phenolphthal- 
ein soln. + EtOH to dissolve ppt. Sandwich bond- 
paper between 2 filter papers soaked in the soln.; lay on 
aluminum foil. Touch one 12 volt de lead to the alu- 
minum foil; with the other write on the paper; reverse 
poles: blue-brown for positive stylus, red for negative 
stylus. (cE-rp for GILLETT, Col. E. C., 34, A-209 (1957); 
BB pg. 57.) 

A substitute for chlorine-water. (a) For analysis of 
halides use a solution ctg. 10 g N-chlorosuccinimide + 
1000 ml H:O; heat to dissolve. The solution is stable a 
month; it hydrolyzes to give succinimide + HOCI. 
(Fruusr, R., 35, 407 (1958).) 

Na + Ch. (f) Use deflagrating spoon made from the 
bottom half-inch of a Pyrex brand test tube sealed to a 
glass rod: white NaCl forms rather than the yellowish 
FeCl; which forms in an iron spoon. (cE-Tp by Ham- 
MER, R. N., 34, A-265 (1957); BB pg. 58.) 
Chlorine-chorine. Retort by an East coast Sibyl 
to the Editor’s CHEM-GEM, 34, 361 (1957): your 
poetry is charming, but we prefer figures; chlorine 
is 35.4570 whereas chorine is 35-26-35. 

Cl, + acetylene. (d) 20 ml 5% NaOCl-aq + 5 ml 6 M 
HCl; then (CARE) throw in CaC: lumps: Cl: and C:H2 
evolve; interact explosively. (cE-rTp by DunBar, R. E., 
35, A-299 (1958); BB pg. 71.) 


21. METALS OF GROUPS IV-VIll 


21-1s 


_ 21-38 


21-7s 


21-9s 


21-14s 


21-21s 


Lead compounds. omIT DANGER. Do not heat PbO + 
KCIO; as described in ce-rp by Saurer, J. M., 36, 
A-619 (1959).) 

Transition states of vanadium. Same as 21-13 (cz-rp by 
Peacockg, T. A. H.,.36, A-415 (1959).) 
Preparation of CrO,-, MnO,-, MnO,-. (a) Melt 2g 
KNO; + 1 g MnO. + 2 g NaOH; cool; add HO: 
yellow CrO,~ forms. (b) Melt 2 g KNO; + 1 g Cr.0; or 
powdered chromite + 2 g NaOH; cool; add H,O: 
green MnQ,~. (c) Acidify (6) with HNO;; filter: violet 
Mn0O,~ filtrate, brown MnO, precipitate. (cx-rp by 
Barrett, R. L., 36, A-685 (1959). ) 
Oxidation-reduction. (d) Use fresh solns. Soln. A: 
2 g Fe(NH,)2SO,-6H:O + 20 ml 6 M H.SO, + H:0 to 
500 ml. Soln. B: 2 g K,Fe(CN). + H:O to 500 ml. 
Oxidizing Solns. C: Cl-aq, 0.5 M K2Cr.0;, 0.005 M 
KMnQy, 3% H2O2-aq. Soln. D: 25 ml A+ 5ml KSCN. 
Soln. E: 25 ml A + 25 ml B. (1) Add each C soln. to 
5 ml D: blood-red complexes form. (2) Add each C 
soln. to 5 ml E: color changes. (3) To portions of 
products (1) and (2) add 0.1 M SnCh, or heat with iron 
wire: reverses reactions (1) and (2). (ce-rp by PopPEt, 
S. M., and Apranams, H. J., 36, A-17 (1959).) 
Controlled corrosion of iron. (a) Petri dish ctg. 2 clean 
strap-iron electrodes imbedded in a gel 3 g agar + 1 ml 
phenolphthalein soln. 4- 2 ml 1% K;Fe(CN)s.-aq. Place 
on over-head projector stage; pass 2 volts de: blue at cath- 
ode due to corrosion of iron to Fe+*+; red at anode where 
corrosion is prevented and > + 20H~. 
by Byrng, R., 36, A-415 (1959).) 

Co-Ni solutions. Mix 1 N Cot+ + 1 N Ni**: turns 
colorless. (cE-rp by Mutts, C. P., 34, A-375 (1957); 
BB pg. 61.) 


22. 


ORGANIC CHEMISTRY 


A. WHY SO MANY ORGANIC COMPOUNDS 


22-38 


22-4s 


Reverse urea synthesis. (c) Test the conductivity and 
the action of 0.1 M AgNO; on (1) 1 M urea-aq and (2) 
1 M urea-ag which has been boiled several minutes: 
(NH:),CO forms NH,OCN which conducts and ppts. 
AgOCN. (cs-rp by Scuuer, R., 34, A-575 (1957); 
BB pg. 64.) 

Activation of benzene. (c) Show effect of OH- OR- and 
NR.- in activating the benzene ring by the following 
experiments. Test soln. (A): Cle in CH2Clz to yellow: 
stable in dark a week. 

(1) Electron donners. To A add benzene, toluene, 
benzoic acid in CH:Cle, chlorobenzene: no change. Re- 
peat using N,N-dimethy! aniline, phenol in CH2Ch, 
anisole; immediate decolorization from electron-donat- 
ing groups in these compounds. 

(2) CH; weakly activating. H2SO, as catalyst. Shake 
in glass-stoppered bottles (CARE. DANGER FROM ACID 
ON LOOSTENING STOPPER) conc. H2SO, + equal voi. of 
Soln. A ctg. benzene or toluene: no change. Repeat 
using o- or p-xylene: rapid decolorization because of in- 
ductive and resonance effects of the additional CHs. 

(3) Reinforcement by more CH;. Soln. A + ©, p- 
xylene: no change. Repeat with mesitylene: resonance 
causes immediate reaction. Repeat with m-xylene: 
inductive effect less than mesitylene; decolorizes in 2 to 
6 min. Repeat with m-dichlorobenzene: m-location 
not assist substitution. Repeat with ter-butyl ben- 
zene: no change, therefore multiple CH; not exert same 
effect through a saturated carbon (compare with mesi- 
tylene, the same number of carbons). 

(4) Deactivation by Cl- or NO--. (a) To solution A 
add 4-chloro 1,3 dimethyl benzene prepared by diazoti- 
zation of 2,4 dimethyl aniline: no change, therefore Cl 
deactivates (cf. with m-xylene). (b) Repeat with 
bromomesitylene: 5-15 min decolorization, therefore 
3CH; overcomes deactivating effect of Br. (c) Repeat 
with nitromesitylene in CH2Cl,: no reaction, hence 
deactivates. (d) Repeat with more available com- 
pounds: anisole (immediate), p-chloro-anisole (5-10 
min), and p-nitro-anisole (no change). (LAMBERT, F. 
L., 35, 342 (1958).) 


B. HYDROCARBONS 


21-9s 


22-10s 


Flame pattern. Over Bunsen flame hold a paper covered 
with scarlet HgI:: turns brilliant yellow, showing flame 
structure. (Breer, N. F., 34, 101 (1957). aLyEa: a 
colorful variation on 22-9. A notebook, rather than a 
single sheet of paper, will not catch fire easily. 

Flame speeds. (a) Same as 22-8. Vary mixtures, time 
the explosion wave. Insert iron gauze midway down the 
tube: halts flame. (ce-rp by Torun, W. E., and Dut- 
TON, F. B., 36, A-91 (1959).) 

Inflammable vapors. (b) Same as 22-10 but using ether. 
ADD FROM A SMALL BOTTLE CTG. ONLY 2 ML ETHER. Can 
insert guncotton + gunpowder (DANGER) half-way down 
trough. (cE-1Tp by CAMPBELL, J. A., 34, A-375 (1957); 
BB pg. 61.) 


C. SUBSTITUTED HYDROCARBONS (ALCOHOLS, 
ESTERS, etc.) 


22-17s 


Iodoform test. (d) Film of liquid or small crystal test 
sample + 3 ml 0.1 N I, in minimum conc. of KI. Then 
add 2 N NaOH until the iodine color disappears: yellow 
ppt. indicates iodoform. Rapid formation with ace- 
tone, methyl propyl ketone, isopropyl alcohol, hydro- 
quinone, and many others, see article. Slow formation 
with ethanol, ethyl acetoacetate, sec-amy] alcohol and 
others, see article. (Sze.yz, R. N., and Turney, T. A., 
36, 572 (1959).) 


D. RING COMPOUNDS 


(Organic chemistry continues in June) 
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TEFLON is a registered trade-mark 
of E. I. du Pont & Co., Inc. 


*Stopcocks with TeFLon® Plugs manufactured under FiscHer & Porter Patent No. 2,876,985 


The stopcock plugs” are TEFLON. 


in this new line of KIMAX® Laboratory Glassware 
eliminating freezing, binding, grease contamination 


KIMAX Laboratory Glassware now 
offers the convenience of TEFLON stop- 
cock plugs... 

No Binding—accomplished by exagger- 
ated 1:5 taper of TEFLON Plugs in pol- 
ished glass barrels. 

No |’reezing— because of extraordinary 
chemical inertness of TEFLON. 

No |.eaking—perfect fit of TEFLON Plug 
wit! the polished glass barrel. 


KIMBLE LABORATORY GLASSWARE 
an (I) PRopuct 


No Contamination—self-lubricating . . . 
no grease needed with TEFLON stop- 
cock plugs. 


Easy Control—simple to adjust, control 
is easily maintained. 


KIMAX Stopcocks with TeFLon Plugs 
are “interworkable” with other boro- 
silicate glass of the same coefficient of 
expansion. 


This new line of KIMAX apparatus 


with TEFLon Stopcock Plugs may be 
assorted with other Kimble laboratory 
glassware making possible larger quan- 
tity discounts. Your dealer will show 
you how you may realize more savings 
by specifying Kimble for all your labo- 
ratory glassware needs. 


For further information, write Kimble 
Glass Company, a subsidiary of Owens- 
Illinois, Toledo 1, Ohio. 


Owens-ILLINoIs 


GENERAL OFFICES + TOLEDO 1, OHIO 
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Richmond, California; Wilmington, Delaware?-Houghton 
ee a Pennsylvania; Memphis, Termessee; Houston, Texas; and Marshall, Texas. 
"RESEARCH. LABORATORIES; Wilmington, Delaware; Tamaqua, Pennsylvania; Houston, Texas; and Marshall, Texas. _ 
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Initially, as the company name suggests, Atlas was solely a 
manufacturer of industrial explosives. But in 1921 the com- 
pany extended its interest to the field of activated carbons 
and is today one of the leading producers of these materials. 
At the same time, Atlas successfully expanded into other 
product lines such as specialty chemicals, emulsifiers, polyols 
surfactants, resins and urethane foam. In its research pro- 
grams, Atlas has had remarkable success. Of its domestic 
sales in 1959, 27% came from new products developed dur- 
ing the past four years. The company’s basic studies on new 
a ticbgy as a raw material have made it the leader in 
ield. 
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Engineering opportunities at Atlas are as broad as the com- 
pany itself. Chemists and Chemical Engineers, who want to 
branch out into staff and managerial positions, will find our 
openings particularly attractive. Of course, since Atlas is a 
highly engineered operation, there are also many important 
professional assignments awaiting graduates in other engi- 
neering fields. The young man launching his career at Atlas 
will be especially pleased with the emphasis the company 
places — despite the vastness of its operations — on the 
individual and his work. 
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Interested students or alumni may secure fully illustrated 
ATLAS literature on employment openings by contacting 
their College Placement Director, or by writing direct to— 


MR. LAWRENCE SNYDER, Personnel Manager 


, Michigan; Joplin, Missouri; Tamaqua, 
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New Apparatus and Equipment 


» A new, low-cost recording spectropho- 
tometer has been announced by Bausch and 
Lomb Optical Co., Rochester 2, New York. 
Called the Spectronic 505, the instrument 
utilizes two diffraction gratings to disperse 
the radiation, and a double-beam optical 
system for accurate measurement of light 
intensities. The instrument covers the 
ultraviolet and visible regions of the 
spectrum from 200 to 700 millimicrons 
with higher dispersion than many other 
spectrophotometers (bandwidth as small 
as 2 Angstroms). Six scanning speeds are 
provided, and at any of the speed settings, 
an electronic circuit causes the chart 
drum automatically to slow down as an 
absorption. band peak is approached, to 
improve the accuracy of recording com- 
plex portions of the spectrum. Recording 
can be obtained in terms of per cent 
transmission over three ranges (00-10%, 
0-100%, and 0-200% full-scale, respec- 
tively) or, by a gear change, over three 
optical density ranges. A _ three-light- 
source housing is available that permits 
rapid switching from hydrogen to tungsten 
to mercury lamps. The instrument with 
built-in recorder is a convenient bench 
size, and weighs about 180 pounds. 


>A new instrument for high-resolution 
analysis of the near-infrared and adjacent 
infrared regions has been developed by 
the Instrument Division, Perkin-Elmer 
Corp., Norwalk, Connecticut. The latest 
addition to the P-E line of low-cost “In- 
fracord’”’ infrared spectrophotometers em- 
ploys two gratings, each in the first order, 
to provide determinations with an accu- 
racy and reliability usually found in only 
the most expensive instruments. Over- 
all range of the Model 137-G is 0.83 to 7.5 
microns with automatically inserted filters 
to eliminate higher orders. 


>The Scientific and Process Instruments 
Division of Beckman Instruments, Inc., 
Fullerton, California, announces the mar- 
keting of its DB Ultraviolet Spectro- 
photometer, which is a low-cost, direct- 
reading, double-beam instrument designed 
for rapid analyses in the 220 to 770 my 
wavelength range. The DB achieves true 
double-beam operation through the use of 
& new vibrating mirror assembly which 
alternately directs the monochromatic 
beam through the sample and reference, 
providing all the advantages of a double 
beam system. 

The same company announces the 


EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 
Chemical Education and the date of the particular issue. 
booklets and similar literature are gratis unless otherwise specified. 


Pamphlets, 


marketing of its Potentiometric Strip- 
Chart Recorder which is designed to meet 
the need for a low-cost portable recorder 
for laboratory use. The new recorder 
features push-button operation and a 
nylon tape pen drive which assures positive 
connection between pen and slide wire, 
and permits the use of over-size strip charts 


or of circular charts. The recorder, which 
operates on 105-125 volts, 50/60 cycles, is 
compact (11 X 14 X 4%/,-in.) and can be 
either placed on a laboratory bench or 
mounted on a wall for use with spectro- 
photometers and a variety of other instru- 
ments. It monitors de signals in the 10- 
100 mv range and provides 5-in. pen 
travel and repeatability of better than 
0.35%. Pen response is 1.0 sec., full- 
scale. 


p> The Nalge Co., Inc., P. O. Box 365, 
Rochester 2, New York, announces a com- 
pletely new Hand Pump. Fabricated en- 
tirely from Nalgene, Type H (linear, low 
pressure, high density) polyethylene for 
chemical resistance and rigidity, the 
pump is efficient, practical, and econom- 
ical. It provides a safe, easy method of 
pumping virtually any liquid from car- 
boys, drums, and tanks. A small “drip 
well” at the top of the pump barrel pre- 
vents liquid adhering to the shaft from 
running down the side and coming in con- 
tact with the operator’s hands. 


. Chemically inert 
non-toxic 


Glass-clear for. 
Visual control 


U. S. ST 
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Meets every lab. 
Tygon is a on Trade Mark 


Vitreosil 
PURE 
FUSED 


NO FINER LABORATORY WARE 


e For excellent thermal shock resistance, and 
inertness 

e For guarding the real purity of your com- 
pounds in crucibles, retorts, muffles, dishes, 
tanks, pots, trays 

e For outstanding electrical! properties, 
strength, impermeability in ball & socket 
joints, standard taper joints, graded seals 


A wide variety of laboratory ware is available in 
all poe and sizes. Also we fabricate to your 
peg ications. See our ad in Chemical Engineer- 
ing Catalog. 


Write for complete, illustrated catalog. 
THERMAL AMERICAN 


FUSED QUARTZ CO., INC. 
18-20 Salem St., Dover, N. a. 
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p> A new research polarizing microscope 
has been announced by Bausch & Lomb 
Optical Co., Rochester 2, New York. 
The newly designed LR model, which re- 
places the LC Petrographic scope, will 
have even greater research application in 
such fields as geology, mineralogy, crystal- 
lography, and physical chemistry. Lead- 
ing features of the new lower priced LR 
microscope include proved Dynoptic styl- 
ing and fine adjustment, new Balcoted 
optics, swing-in circular polarizer, rectan- 
gular body tube, and a rack and pinion 
focusing Bertrand lens. Robust construc- 
tion of the condenser unit and increased 
durability of polarizing elements assure 
long-lasting service for laboratory, indus- 
trial or educational research applications. 


> Anew, well-type scintillation counter is 
said to have the lowest background count 
of any such instrument now commercially 
available. A product of Nuclear Measure- 
ments Corp., 2460 N. Arlington Ave., 
Indianapolis 18, Indiana, it is known as 
Model WSC-1. With a background as 
low as 125 cpm (counts per minute) under 
average conditions, it makes possible more 
precise detection of low-level gamma ac- 
tivity in test tube or flat type samples. 


p> A new series of compact, six-way gas 
sampling valves—guaranteed non-leak— 
has been designed by the Wilkens Instru- 
ment Co., P. O. Box 313, Walnut Creek, 
California, to inject precise volumes into 
any standard gas chromatography unit. 


p> When glass breaks, the new plastic 
coating developed by Ace Glass Inc., 
Vineland, New Jersey, safeguards the 
chemist against flying glass and dangerous 
chemicals. The new coating, which can 
easily be applied by spraying or painting, 
forms a protective film around glass. 
This film will, according to Ace Glass, 
normally contain both the flying particles 
and dangerous chemicals should the glass 
break during hazardous experiments. 


p> More efficient and safer handling of 
chemicals by laboratory technicians is now 
possible with a new portable polyethylene 
titration base, available from the American 
Agile Corp., 5461 Dunham Rd., Maple 
Heights 37, Ohio. 


> Kern Laboratory Supply Co., 2611 
Exposition Blvd., Los Angeles 18, Cali- 
fornia, announces the new Kern-Exelo 
50 ML Free-Piston Burette designed for 
high accuracy, speed of operation and 
reading ease. The new burette is made 
from precision bore tubing, fitted to a free- 
riding, hollow glass piston which is ac- 
curately fitted to the bore. The piston 
rides free at all times, its sole support being 
the column of liquid upon which it rests. 
The burette, equipped with the unique 3- 
way Kern-Exelo Stopcock, is capable of 
accuracy to better than one part in 5000, 
according to the manufacturer. 


(Continued on page A307) 


SULFATE DETERMINATION ... 


IN MINUTES INSTEAD OF HOURS! 


FISHER 


“CERTIFIED” 
BARIUM 
CHLORANILATE 


GIVES SENSITIVE DETERMINATION 
OF SULFATE IN LESS THAN 2 HOUR 


You can make a complete and pre- 
cise sulfate analysis in Jess than half 
an hour and eliminate 24-hour grav- 
imetric procedures, which require 
precipitates to stand overnight. 
HOW? 

By adding Fisher Barium Chloran- 
ilate to a buffered pH solution con- 
taining the sulfate, and measuring 
the liberated, deep purple acid- 
chloranilate colorimetrically. 


Among the advantages of this technique 


@ More rapid, sensitive sulfate deter- 
mination 


@ Precise and accurate to approxi- 
mately +1% 


@ Drying and weighing of precipitate 
eliminated 


@ Usable for all sulfur determinations 


Barium rani 
10 grams, $23. 55 per 


A data sheet deacribing the 
> technique is available on request: 


Write: 109 Fisher Building, 
; Pittsburgh 19, Pa. 


FISHER 
SCIENTIFIC 


Boston Cleveland Philadelphia IN CANADA 
Buffalo Detroit Pittsburgh Edmo: ton 
Charleston, W.Va. Houston St. Louis Mont: 
Chicago New York Washington Toron 


America’s Largest Manufacturer-Distributor 
laboratory Appliances & Reagent Chemicals 
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Important new Matheson Catalog for 


every Research & Development laboratory 


containing Prices and Data on 85 Compressed Gases and Gas Mixtures, 


available for Laboratory Use in 5 cylinder sizes. Also a complete line 
of Gas Regulating Equipment including Regulators, Valves, Flow- 
meters, Safety Equipment. Write for your free copy. 


Af 
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|Matheson | 


COMPRESSED GASES 


AND GAS REGULATING EQUIPMENT 


Mew Jersey Cattorme charge cu 


Can you improve your chemical usage thru Compressed Gases? Our Sales Engineering Department will welcome 
an opportunity to offer suggestions and assistance, without obligation. Compressed gases and accessories available 
for prompt shipment from Matheson planis in East Rutherford, N.J., Joliet, Iil.,and Newark, Calif, 


The Matheson Company, Inc. 


Compressed Gases and Regulators East Rutherford, N. J.; Joliet, Ill.; Newark, Calif. 
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Consider 
this 
student 
buret 


® 
PYREX laboratory ware ... the tested tool of modern research 
A306 / Journal of Chemical Education 


Here’s a lower cost PyREx buret designed 
especially for the inexperienced hands of 
the student. 

The markings are Accu-red . .’. a dark 
red stain fused into the glass without etch- 
ing the surface. The marks last as long as 
the buret itself. And the absence of etches 
makes this a stronger buret. 

Accuracy? It’s very likely you’ll find the 
tolerances on Accu-red burets to be much 
tighter than those of others you’ve used. 
For example, we hold the 25 ml size to a 
very respectable limit of + 0.06 ml. 

The tip is double-beveled. The stopcock 
has our exclusive spring clip which holds 
the stopper firmly in place, but lets you 
turn it easily. 


If you are really interested in economy, 
you'll find exactly the same buret, except 
with white enamel markings, for $1.00 less, 
listed along with Accu-red in the catalog 
supplements offered below. 

If you’re not familiar with the new items 
we’ve added to the line in the last year, we 
suggest you write for Supplements No. 3 
and No. 4-10 to the Pyrex labware catalog. 
Address: 76 Crystal Street, Corning, N. Y. 

Whenever you put together an order of 
labware, check the quantity discounts on 
PyREX ware. They run as high as 23.5%. 


CORNING GLASS WORKS 


CORNING MEANS RESEARCH IN GLASS 
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@ Key specifications and photos of Eldo- 
rado Electronics’ instruments for nuclear 
research and process control are featured in 
the company’s new short form Catalogue 
p-100. Copies may be obtained by 
writing to Eldorado Electronics, 2821 
Tent!: St., Berkeley 10, California. 


@ Analytical Measurements, Inc., 585 
Main St., Chatham, New Jersey, an- 
nounces a new, revolutionary concept in 
pH instrumentation—the Model 700 Big 
Scale pH Meter, making it simple to read 
pH values within 0.02 pH. Easily port- 
able, (it weighs but 5 lbs.) the Model 700 
Big Scale pH meter can be used wherever a 
standard 115 volt ac outlet is available. 


@ Harshaw Scientific, Division of Har- 
shaw Chemical Co., 1945 E. 97th St., 
Cleveland 6, Ohio, offers a new catalogue 
on polyethylene and other plastic labora- 
tory ware. 


@ Nuclear-Chicago Bulletin 131 describes 
a complete radioisotope laboratory for 
high school and college science programs. 
The radioisotope laboratory is Model 
4000 Nuclear-Training System, an inte- 
grated system of instruments, radio- 
chemicals, and laboratory accessories for 
teaching radioisotope applications in 
chemistry, physical science, and life 
science courses. Bulletin 131 gives de- 
tails and specifications on each instrument 
in the system which consists of a decade 
scaling unit, a Geiger tube with sample 
holder and mount, a digital timer, 100 
sample pans, a micropipette and syringe, 
instruction manuals, eight license exempt 
radioactive reagents, and a manual of ex- 
periments and review articles. A _ bibli- 
ography of articles related to training in 
radioisotope applications is given on the 
last page of the bulletin. Bulletin 131 
and further information on the Model 4000 
Nuclear Training System can be obtained 
fom Nuclear-Chicago Corp., 359 E. 
Howard Ave., Des Plaines, Illinois. 


@ Labitems, Volume 9, No. 1, February, 
1960, which describes numerous new pieces 
of apparatus, including an open end Mc- 
Leod gauge, is available from the Emil 
Greiner Co., 20-26 No. Moore St., New 
York 13, N. Y. 


@ Technical Catalogue of Veco Products, 
9th edition, featuring thermistors and 
varistors, may be had by writing Victory 
Engineering Corp., Springfield Rd., Union, 
New Jersey. 


@The Chilean Iodine Educational 
Bureau, Inc., 120 Broadway, New York 5, 
N. Y., announces the availability of 
Volume 4, No. 4, Iodine Abstracts and 
Review 


@ A new technical booklet on the widely 
used polypropylene, ‘Pro-fax,’’ is 
(Continued on page A$10) 


—— PERFORMANCE-TESTED——_ 


WELCH Sreet TRIPLE-BEAM BALANCE 


e Fast, Accurate Operation 


Sensitivity 
0.01 g. 


Capacity 
Good Sensitivity 
Rapid Weighing 
High Stability 
Wide Range 
Serviceable Finish 


Agate Bearing 


NO. 4030 
4030 =TRIPLE-BEAM BALANCE, High Form $27.50 


Low Cost 4031. AUXILIARY WEIGHT. Each $1.50 
4030C. PLASTIC COVER for No. 4030. Each $1.60 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
1880————— 
1515 Sedgwick Street, D-1, Chicago 10, Illinois U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


from MC&B distributors = 


FASTER SERVICE ON OVER 4,000 LAB CHEMICALS 
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Cloudmaster in operation. The base, which holds dry ice, is covered with 'rozel 


condensed moisture. Power supply provides 1200 volt d.c. clearing field for the ions prcducet 


by passing particles. Small flood lamp illuminates the sensitive zone in the ch: mbe 
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tivig the classroom 


Nuclear-Chicago’s Cloudmaster® 
provides a spectacular exhibit 
of tracks from alpha, beta, 


Scainma and meson radiation. 


Vivid, dramatic exhibitions of 
; radioactivity phenomena can be presented 
to biology, chemistry and physics classes, 


simply and inexpensively, with this practi- 


cal demonstration system.The Cloudmaster 
has a closed glass chamber, allowing full 
. Bi: visibility, arranged so that its top is at room 

temperature and its bottom is at the tem- 
perature of dry ice (-78°C). An evaporation 
plate for alcohol is at the top, inside the 


chamber. Vapor formed at the top continu- 


ously diffuses downward, becoming colder 


and more saturated as it moves. Near the 


bottom of the chamber the alcohol vapor 
becomes supersaturated, and in that zone 
ionizing particles emitted by the low 
level radium source provided with the 
Cloudmaster will create visible tracks. 
Tracks continuously form and fall out with 
no insensitive period or dead time ever in- 
tervening. Use the Cloudmaster to give your 


students a spectacular, interesting, unfor- 


gettable impression of the randomness 


of radioactive decay, types of radiation, en- 


ergies and ranges of particles and quanta. 
Cloudmaster is priced complete with power 
Supply, flood lamp, chamber, radiation 
Source, and instructions at only $99.00 
fo.b. Des Plaines. Order your Cloudmaster 


today or write for further information. 


| froze 


cducet 


nuclear-chicago 


CORPORATION 
343 E. HOWARD AVE , DES PLAINES, ILLINOIS 


The unretouched track photographs 
shown below are taken of a standard 
Cloudmaster radiation source and chamber. 


Tracks caused by ionization produced by 
alpha particles. The specific ionization 
is very intense and a thick track is produced. 


A beta particle leaves a thin track 
since the specific ionization is much less 
than that of an alpha particle. 


Gamma rays do not cause ionization directly 
but indirectly by collision with electrons. 
Cosmic ray meson tracks can be distinguished 
if the source is removed from the chamber. 


The Cloudmaster System includes 

sensitive cloud chamber (left) and high 

voltage supply and light source (right). Operates 
on standard 110 volt 60 cycle current. 
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available from Hercules Powder Co., 
Wilmington 99, Delaware. The booklet 
is an up-to-date summary of the broad 
background of technical experience gained 
by Hercules during the past several years. 
Most of this time, ‘‘Pro-fax’’ was the only 
polypropylene available commercially, and 
was successfully introduced into scores of 
applications. 


@ A four-page brochure containing tables 
of conversion factors, formulae, perform- 
ance charts, hints, and other useful in- 
formation for users of mass spectrometer- 
type leak detectors is offered by the 
Analytical and Control Division of Con- 
solidated Electrodynamics Corp., a sub- 
sidiary of Bell & Howell Co. Copies of 


Bulletin 1857 are available from CEC at 
360 Sierra Madre Villa, Pasadena, Cali- 
fornia. 

@ Hastings-Raydist, Inc., Hampton, Vir- 
ginia, have a new folder, No. 175, de- 
scribing the various models of Hastings 
Vacuum gauges. 


@ PB151397, Design and Construction of a 
Iiquid Hydrogen Temperature Refrigera- 
tion System, NBS Technical Note No. 38, 
D. B. Chelton and others of the Boulder 
Laboratories, National Bureau of Stand- 
ards, U. S. Department of Commerce, 
January, 1960, may be ordered from OTS, 
U. S. Department of Commerce, Washing- 
ton 25, D. ©. It contains 39 pages, price 
75 cents. 


New Chemicals 


© Two major chelating agents for use in 
laboratory work are being added to the 


When the next break comes... 
replace with NALGENE 


You'll be pleasantly surprised the way NacENnE lab ware 
goes to work for you. Easy-to-handle. . no needless 
weight ...no worry about breakage. What's more, 
acid-resistant NALGENE will not cause contamination 

for there are no plasticisers to leach out. 

Money-saving right from the start, NALGENE 

is the practical, efficient lab ware. It keeps your 
work-flow up and your replacements down. 


For our Catalog H-459R—write Dept. 49 


fn) THE NALGE CO.INC. Rochester 2, new york 
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Mallinckrodt line of analytical reageuts, 
The new AR’s are Acid Ethylenediamine. 
tetraacetic AR and the disodium sal: of 
the same compound. The chelating 
ability of EDTA makes it useful as a volu- 
metric reagent in complexometric ti'ra- 
tions, as a complexing agent in selec: ive 
precipitations, and as a means of redu:ing 
activities of metallic ions in solution for 
numerous other analytical purposes, 
Applications of EDTA to problems in- 
volving polyvalent ions of more than forty 
of the metallic elements have appeare:! in 
the literature. The disodium salt is rec- 
ommended for many applications bec: use 
of its solubility and more favorable pil, 


© Newly announced by Bio-Rad Labora- 
tories, 32nd and Griffin Ave., Richm»nd, 
California, is a series of ion-exch:nge 
resins specially prepared for the separa- 
tion and analysis of amino acids. ‘lwo 
types are available—those for use with 
fraction collectors and those for use with 
amino-acid analyzers. The fraction- 
collector group is supplied in three types to 
correspond with the B, C, and D fractions 
recently described by Moore, Spackinan, 
and Stein. The amino-acid-analyzer 
group is formulated in three blends for 
application to 150-, 50- and 15-cem columns. 
In addition, a complete kit of resins to fill 
the requirement of the Beckman/Spinco 
Amino Acid Analyzer can be provided. 


© A new chromic-sulphuric acid solution 
for cleaning all types of labware, that takes 
only 30 sec to prepare, and eliminates pre- 
vious cumbersome, dangerous methods of 
preparation, has just been introduced by 
the Manostat Corp., 26 No. Moore S&t., 
New York 13, N. Y. 


Miscellany 


% Dr. Lee A. DuBridge in an article 
“Science Education’s Big Job,” in the 
Volume II, No. 1 issue of Vectors published 
by Hughes Aircraft Co. at Culver City, 
describes the work being done by the 
President’s Science Advisory Committee. 
He makes the following statement, “It 
serves no purpose for the professional man 
to be critical of high school or any other 
teaching unless he himself is prepared to 
take steps to help improve it. Indeed itis 
irresponsible,’’ which shows a keen insight 
into this great problem. 


%* The fifth annual Program on Instru- 
mental Analysis will be held in the Depart- 
ment of Chemistry at Rensselaer Poly- 
technic Institute, Troy, New York, June 
20-25, with attendance limited to around 
30 and applicants expected to register by 
June 1. Tuition is $150. Inquiries may 
be addressed to Dr. Stephen E. Wiberley, 
professor of analytical chemistry at 
Rensselaer. 


% A comprehensive career guidance bro- 
chure entitled: What You Should Know 
About Career Opportunities Offered | the 
Pulp and Paper Industry, has just been 
issued by the Technical Association of 
the Pulp and Paper Industry (TA‘’P!), 
360 Lexington Ave., New York 17, \. Y. 


Building a new school science 
tory—or remodeling—in your town? 
(Continued on page AS$12) 
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aa f ty If you feel, as we do, that the publication of technical less, because Allied makes over 3,000 products—chemi- 
on ‘in @ papers adds to the professional stature of the individual cals, plastics, fibers—products that offer careers with a 
bec: esl employee and his worth to his company, you will see why future for chemists, chemistry majors and engineers. 


le pi. Allied encourages its people to put their findings in print. Why not write today for a newly revised copy of “Your 


Labora- Some recent contributions from our technical staff are Future in Allied Chemical.” Or ask our interviewer 
tbe shown below. about Allied when he next visits your campus. Your 
| separ It’s interesting to speculate on what you might publish placement office can tell you when he’ll be there. 

is. ‘wo 7% as a chemist at one of our 12 research laboratories and Allied Chemical, Department 56-RE2, 
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GOW-MAC 


Detector 


@ NO CALIBRATION REQUIRED 
@ LINEAR ACROSS BROAD RANGES OF CONCENTRATION 
@ REQUIRES NO SCARCE OR COSTLY CARRIER GASES 


Now a practical reality for 1960! Researchers at Standard Oil Company 
(Indiana) have designed a simple density detector that fulfills all these 
requirements. In cooperation with them, GOW-MAC has produced a com- 
mercial prototype. 

The Gas Density Detector is the only one in use today that measures a 
single additive physical property of the chromatography gas, i.e., a prop- 
erty that depends only upon the number and kind of atoms in the molecule. 
Knowing the molecular weight of the components, the chromatographic 
peak areas can be converted directly into weight per cent. If the molecular 
weights are unknown, they can be determined by the Gas Density Detector. 
Measurements made by the Gas Density Detector are closely ecomparable 
to those from thermal conductivity cells. Precision and accuracy are excellent. 


SEE DECEMBER ISSUE, ANALYTICAL CHEMISTRY— 


“The composition of Crude Oil through Seven Carbons 
as Determined by Gas Chromatography” by Martin and Winters. 


Write for full information; address inquiries to Department CE 


\NSTRUMENT COMPANY 


100 KINGS ROAD, MADISON, NEW JERSEY, U. S. A. 
Telephone FRontier 7-3450 


'S-1960 OUR TWENTY-FIFTH ANNIVERSARY 


made to your specifications 
at no extra cost 


ALBERENE stone 


—for 75 years the only permanently satisfactory material 
for chemical laboratory table tops, shelving, sinks, splash 
backs, drain boards and fume hoods. Prompt delivery. 


For FREE literature and technical assistance address: ALBERENE STONE 
{A DIVISION OF THE GEORGIA MARBLE Company) 386 FOURTH AVE., NEW YORK 16, N.Y. DEPT. J 
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Then, school administrators, business 
managers, and architects should listen to 
those highly trained specialists, he 
science teachers. The nation’s sci¢ ice 
teachers feel that they have a pretty g od 
idea about what facilities they really w ant 
and need to do today’s job of teaching our 
children about everything from sputy iks 
and antibiotics to nuclear energy. Th it’s 
the conclusion of more than 500 of the 
country’s top science instructors, mom- 
bers of the National Science Teac ‘ers 
Association, as reported in February’s 
Nation’s Schools, school administra‘ or’s 
journal. The issue is devoted to, “‘Scicnce 
Education.” 

The research committee of the Labora- 
tory Equipment Section, Scientific A)pa- 
ratus Makers Association, sponsored this 
study. Copies of the complete report, 
K-12 Science Teacher Opinions, are avail- 
able without charge. Write: Laboratory 
Equipment Section, SAMA, 20 N. Wac- 
ker Drive, Chicago 6, Illinois. 


% Volume 2, No. la of the Perkin-Elmer 
Instrument News lists, with some detail, in- 
formation on summer instrument courses. 
Copies may be obtained from their office 
in Norwalk, Connecticut. 


% A new rubber Graph Stamp, which per- 
mits the easy inclusion of graphed ma- 
terial in engineering notebooks, reports, 
records, and correspondence, is the latest 
engineering convenience from Edmund 
Scientific Co., Barrington, New Jersey. 


% Arizona State University will offer the 
5th annual course in Modern Industrial 
Spectroscopy on campus from August 22 to 
September 2, 1960. Particularly designed 
for chemists and others from industrial 
laboratories which make use of spectro- 
graphic and spectrophotometric equip- 
ment, this intensive course of lectures and 
practical work serves to train personnel to 
staff these installations. The program in- 
cludes basic theoretical considerations and 
practical instrumental training with lee- 
tures being given each morning and the 
afternoons devoted to laboratory work. 
The instructional staff includes members 
of the Departments of Chemistry and 
Physics at Arizona State University aug- 
mented by invited guest lecturers from in- 
dustrial laboratories. Technical personnel 
from instrument manufacturers assist in 
laboratory instruction. 

For complete information please write 
to—Dr. Jacob Fuchs, Director, Modern 
Industrial Spectroscopy, Arizona State 
University, Tempe, Arizona. 


% Dr. Michael Sveda has been appointed 
to the National Science Foundation as 
Science Education Specialist (Project 
Director), where he is at present ac: ively 
concerned with college programs inv: |ving 
research participation. He was pre 
viously a private consultant to ch: mical 
management in Wilmington, Del: ware, 
serving as liaison between new prodi::t re 
search and sales development. 
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45% SOWWTION.. 


1 Eliminates time-consuming solutions 
and filtering steps. Saves time. 


2 Accurate for preparing standard and shelf 
solutions by dilution, permits 
ready preparation. 


3 Advantage of lot assay. 
4 Convenient to use. 


More and more chemists and processors 
are now turning to this time and labor 
saving form and packaging of Potassium 
Hydroxide . . . Users everywhere praise 
the convenient 1 pint and 8 pint polyethyl- 
ene THRO-A-WAY bottles. The high 
purity of 45% Solution Baker Potassium 
Hydroxide is readily evident from the lot 
assay and lot analysis shown on the label. 
Expanding uses are—as an absorbent in 
gas analysis, as a general laboratory re- 
agent, and as a processing chemical in the 
manufacture of semi-conductors. 


Specify ‘Baker Analyzed’ 45% ar 
Potassium Hydroxide when you order from 
your favorite laboratory supply house. 


J.T. Baker Chemical Co. 


Phillipsburg, New Jersey. 


E-D filter papers cheerfully accept 


Your laboratory findings and chemical analyses must be based 
on certain known conditions, using products of unvarying 
dependability. This consistent dependability is a challenge 
which all Eaton-Dikeman filter papers are proud to accept. 
For 71 years we have developed these papers to a high purity 

. with reliable characteristics to match your most exacting 
standards. 


One dependable example is E-D Grade #613... a smooth- 
surface laboratory filter paper having good retention for course 
to moderately-fine precipitates. Excellent for chromatography. 
Also used as an indicator paper, or in clinical applications 
such as protein-free filtration. Other examples are grades 
#615 and #617. These are creped filter papers with some- 
what faster filtering characteristics. 


FREE folder of most widely used E-D Filter Papers enables you to 
determine the grades best suited to your special needs. Write for your 
samples NOW! 


THE EATON-DIKEMAN COMPANY 


Filtertown 
MOUNT HOLLY SPRINGS, PENNSYLVANIA 
“First with Filter Paper exclusively." 
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Extra Large Oil Reservoir . 


No. 1404H 


This pump is recommended principally for vacuum 
distillation. The large volume of oil dilutes the vapors 
which are a product of the distillation, thereby reducing 
sticking and corrosion of the pump mechanism. If the 
oil becomes too contaminated, it can be removed quickly 
and easily by means of the drain cock. The movement 
is simple, trouble-free and operates quietly. 


1404H. WEGNER PUMP, Motor Driven. 
For 115 volts, 60 Cycles, A.C. Each $150.00 


14041. WEGNER PUMP, Motor Driven. 
For 230 volts, 60 Cycles, A.C. Each $152.00 


Patent 2337849 Extra Supply of Duo-Seal Oil 


Especially Efficient In Distillation Requiring Long, Continuous Service 


VACUUM DISTILLATION PUMP 


SINGLE-STAGE CONSTRUCTION 


Greater Free Air Capacity 


OUTSTANDING PERFORMANCE 
A Serviceable, Sturdy Pump 


e Simple Trouble-free Movement ¢ Quiet Running 


e Guaranteed Vacuum 
.02 mm. (20 microns) 


e Free Air Capacity 
33.4 Liters per Minute 


Pump Revolutions—300 RPM 
Motor 1/3 HP—1725 RPM 
Tubing Required—5/8-inch i.d. 
Over-all Dimensions of Mounted 
Pump 
195g x 11 x 15% inches high 
Belt-tightening Provision 


PRICE 


150° 
Complete with Motor 


1404F. WEGNER PUMP, Motor Driven. 
For 115 volts, D.C. Each $215.00 
For attached Belt Guard add $17.50 to prices. 


1404. WEGNER PUMP, Unmounted. 
With pulley, but without motor, belt, or base. 
Each $115.00 


W. M. WELCH SCIENTIFIC COMPANY 
ESTABLISHED 1880—_ 


1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 
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BOOKS FROM INTERSCIENCE... 
The Physical Chemistry of Surfaces 


by A. W. Adamson, University of Southern California 


A textbook which develops an understanding of the various manifestations of surface 
phenomena by a logical progression from the fundamental physicochemical principles. 
The earlier chapters develop the theory systematically, and are provided with problems 
designed to require critical thinking, not the mere substitution into given equations. The 
later chapters apply the theory to problems of friction and lubrication; wetting; flotation; 
detergency; emulsions and foams; chemisorption and catalysis. In these, student reports 
invelving some aspect of the literature take the place of problem assignments. 


Approx. 600 pages In press (July) 


Introduction to Colloid Chemistry 


Organic Analysis 


by Karol J. Mysels, University of Southern California 


A long-needed textbook of colloid science designed for the undergraduate student of 
physical or general chemistry. The subject is treated systematically: structural elements 
are introduced and their behavior first examined when only gravitational or van der 
Waals forces are important; then the effects of thermal agitation alone, then their com- 
bined influences; later, electric forces alone and in relation to those previously discussed; 
and, finally, optical effects: refraction, interference, and scattering. Many illustrations, 
problems and answers, supplement a clear and lucid presentation. 


1959 491 pages $8.00 


Volume 4 


A Series of Collective Volumes 
Editorial Board: John Mitchell, Jr., I. M. Kolthoff, E. S. Proskauer, and A. Weissberger 


The fourth in a series of collective volumes designed to present an up-to-date picture 
of techniques for direct analyses of organic systems. In Volume 4 the emphasis is on 
modern techniques with some attention again given to the determination of important 
functional groups. A partial listing of the topics and contributing authors is Enzyme 
Analytical Reactions (J. B. Nemanps), Crystallographic Methods of Analysis (Joun 
Krc, Jr.), Application of Nuclear Magnetic Resonance Spectroscopy to Organic Analysis 
(Harvan Foster), Determination of Organic Peroxides (A. J. Martin), Gas Chroma- 
tography (S. Dau Nocare and Leo W. SaFRANsK!). 

Approx. 350 pages In press (July) 


Scientific Russian, A Textbook for Classes and Self-Study 


by James W. Perry, Director, Center for Communication and Documentation Research, 
Western Reserve University 

“A well-organized and thorough introduction, designed to prepare students and other 
persons to read scientific literature published in Russian. The material is organized into 
forty lessons, each of which deals with an important aspect of the Russian language and 
concludes with a reading exercise and a translation exercise. Another helpful feature is 
the frequent use of interlinear translations of Russian sentences . . . The book is an 
outstanding New York Pusuic LipraRY 1950 846 pages $8.50 


INTERSCIENCE PUBLISHERS, INC. 


250 Fifth Avenue, New York 1, N. Y. 
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BOOK REVIEWS 


Principles of Radiation Dosimetry 


G. N. Whyte, National Research Council, 
Ottawa, and Queen’s University, Kings- 
ton, Ontario. John Wiley & Sons, Inc., 
New York, 1959. vii + 124 pp. 
Figs. and tables. 16 X 23.5cm. $7. 


Radiation d-3imetry presents problems, 
not always well appreciated, both to the 
novice and to the most accomplished ex- 
perts in the fields of radiation chemistry, 
radiation physics, radiation biology, and 
radiology. In many experiments designed 
to illuminate mechanisms in radiation 
chemistry, radiation intensity is varied by 
changes in geometry, in source, and in 
intervening medium. It is not always ap- 
preciated that such changes may affect the 
quality of the radiation and thus delude 


the experimenter as to the true causes of 
changes in observed energy yields. The 
cognoscenti are, or should be, aware of 
such essentially physical inconvenience; 
they do, or should, devise their experi- 
ments to eliminate the consequent illu- 
sions. This book may help them to do so. 

The major function of ‘Principles of 
Radiation Dosimetry’’ is to emphasize and 
indicate the existence of problems result- 
ant from the manner of physical interac- 
tion of radiation with matter and to 
serve as a guide to the pertinent literature. 
The book contains a sufficient amount of 
physical detail so that the reader is in- 
formed gracefully of the language of the 
subject and of the practical and theoretical 
difficulties with which he is certain to be 
confronted—either knowingly or unknow- 
ingly. Further, the general nature of the 
solution of the problems is given for the 
simpler cases and indicated for the more 
complicated ones. 


“... we think very highly of 
your text.” 


techniques. 


major. 


ziv + 818 pp. 


Evanston, Illinois 


* Unit I is a compact review of prerequisite chemical princi- 
ples and mathematical techniques. 
* The student is introduced to more precise measurement 


* The 223-page Supplement is tailor-made for the chemistry 


* Fifteen useful tables and appendices are provided. 


ROW, PETERSON AND COMPANY 


BLEMENTARY 
QUANTITATIVE 
ANALYSIS 


Theory and Practice 


W. J. Blaedel and V. W. Meloche 
University of Wisconsin 


$6.90 


Elmsford, New York 
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The book is written from the viewpoi: t 
of a physicist who has a major interest i» 
the problems of radiology—particular! y 
radiotherapy. Consequently, some fe: - 
tures which a chemist might seek are a’ - 


sent. Chemical dosimetry is_ bare y 
touched upon; the book contains abo: t 
three-quarters of a page on the subjec . 
The problems peculiar to such dosimet: y 
are only lightly indicated. On the oth r 
hand, the radiation chemist is unlikely ‘0 
learn of the many pitfalls which beset hi 
without some guide such as this. 

Some notion of the quality and objectiv ‘s 
of this book is given by the fact that t!.e 
first discussion of actual measurement b»- 
gins on page 72 of a 118-page text. Evin 
after that point, Professor Whyte kee )s 
his work true to the title he selected. Tl is 
small volume is definitely concerned wi'h 
principles; its author and its publisher «re 
both to be congratulated for the selection 
of the subject, its treatment, and its pres- 
entation. 

MILTON Burton 
University of Notre Daine 
Notre Dame, Indiana 


Scientific Russian Without Tears 


J. W. Perry, Center for Documentation 
and Communication Research, Western 
Reserve University, Cleveland. Chi- 
cago Section, American Chemical So- 
ciety, Inc., Chicago, 1959. 26 pp. 
15 X 23cm. Pamphlet. $1. 


This 26-page pamphlet is an abridg- 
ment chiefly based upon Professor Perry’s 
pioneering comprehensive textbook (816 
pp.) entitled ‘Scientific Russian, A 
Textbook for Classes and Self Study’ 
(Interscience Publishers, New York, 1950, 
$7.50). The extreme brevity of such pres- 
entation obviously limits its value as a 
text. At best, it can only serve as a terse 
outline of the language sufficient to indi- 
cate to the student, at small financial 
risk, whether he really wants to learn 
Scientific Russian after all. It is pleas- 
antly printed, but contains a fair number 
of typographical, spelling, and composition 
errors. 

Although the reviewer agrees with the 
author that tears need not be shed in the 
study of Scientific Russian, the study of a 
foreign language does involve tribulations. 
Of the two works by Professor Perry, the 
above-mentioned, original, expanded text- 
book is recommended to the scientist- 
student instead of the present pamphlet. 


Irvine S. BENGELSDORF 
Texas-U. 8. Chemical Company 
Parsippany, New Jersey 


An Experimental Inquiry into the Princi- 
ples of Nutrition and the Digestive 
Process 


John R. Young, with an introduc: ry 
essay by William C. Rose. Univer-ity 
of Illinois Press, Urbana, 1959. xxv + 
48 pp. 14 X 21cm. $2.50. 

This handsome little book is No. of 
“Facsimile Reprints in the history of 
science, sponsored by the History o 
Science Society of the University of 


(Continued on page A320) 
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note these analytical chemistry books 


QUANTITATIVE CHEMICAL ANALYSIS, 
edition 


TEXTBOOK OF QUANTITATIVE INORGANIC ANALYSIS, 
3rd edition 


The Macmillan Company 60 Fifth Ave., New York 11, N. Y. 


L. F. HAMILTON and S. G. SIMPSON, both, Massachusetts Institute of 
Technology 


Sctence Education: ‘The large number of editions extending over half a 

century in time attest to the soundness in approach and the general 

acceptance in content by many chemistry teachers everywhere.”’ 
1958, 566 pages, Ill., $6.25 


QUALITATIVE ANALYSIS AND ANALYTICAL CHEMICAL 
SEPARATIONS, 2nd edition 


PHILIP W. WEST and MAURICE M. VICK, both, Louisiana State 
University 


The 2nd edition contains expanded material on laboratory procedures 
and the qualitative scheme of analysis based on group separation and 
individual tests. A new section Rens metallurgy and the chem- 
istry of metals in the qualitative scheme. Special interest features: 
the addition of sections on mathematical operations and spot tests. 

1959, 302 pages, Ill., $4.50 


INSTRUMENTAL ANALYSIS 


PAUL DELAHAY, Louisiana State University 


Achieves an excellent balance between theory and experiment. . . em- 
phasizes fundamental ideas applicable to all types of instruments. . . 
supplements text material with problems, literature surveys and labora- 
tory exercises. 1957, 384 pages, Ill., $8.25 


I. M. KOLTHOFF and E. B. SANDELL, both, University of Minnesota 


The Journal of Chemical Education: ‘‘Probably all teachers of analytical 
chemistry are familiar with the earlier editions of this comprehensive 
and authoritative text of quantitative analysis. Designed for use both 
in a beginning and advanced course . . . it is one of the most important 
books in the field."’—Lucy W. Pickett, Mount Holyoke College 

1952, 259 pages, 57.50 
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TWO NEW QUIETLY Revolutionary BOOKS 


PRINCIPLES OF CHEMISTRY 


By L. A. Hiller, Jr., University of Illinois; and 
R. H. Herber, Rutgers University 


Ready in May 


As high schools better prepare their students, it becomes necessary to introduce them to 
college chemistry in a more challenging manner. PRINCIPLES OF CHEMISTRY by 
Hiller and Herber is an extraordinary well-written, rigorous general chemistry textbook. 
It is designed to give the beginning student who has had a good background in high school 
chemistry an introduction to fundamental principles. 


Wherever possible, quantitative relationships between the various parameters which 
describe chemical systems have been developed to the point where the student can make 
proper use of these equations. The book is designed to acquaint the student with a 
modern approach to the study of chemistry. 


Writing for the above average student, the authors present in a systematic fashion the 
principles which underlie all fields of chemistry (except biochemistry) and apply these 
principles to specific problems covering a wide range of interest. 


Part I: THE PROPERTIES OF CHEMICAL SUBSTANCES considers such topics 
as descriptive inorganic and organic chemistry, the properties of solids, liquids, and gases 
and the nature of chemical bonding. Part II: THE DYNAMICS OF CHEMICAL 
CHANGE considers equilibrium of many kinds, thermodynamics, oxidation-reduction, 
chemical kinetics, nuclear and radiochemistry. 


The authors have integrated the total field treatment of chemistry by pointing out that 
a particular theoretical idea is applicable in a number of contexts which appear suwper- 
ficially to be unrelated. 


Such integration has been supported by developing quantitative relationships where- 
ever possible. 


‘ 


Many recent advances are included. 
Have You Read These 


Benson—THE FOUNDATIONS OF CHEMICAL KINETICS, 720 pages, $13.50 
Djerass—OPTICAL ROTATORY DISPERSION, 293 pages, $9.50 


Send for Copies McGRAW +! 


on Approval 


330 WEST 42NC ST 
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FROM McGRAW-HILL BOOK COMPANY 


Here's What They're Saying About 
ORGANIC CHEMISTRY by Cram and Hammond 


712 pages, $8.50 


“The book by Cram and Hammond is a challenging new way of dealing with 
the problem of the classical ‘encyclopedic’ approach to organic chemistry.” 
—D. S. Noyce 
University of California, Berkeley 


“My compliments to the publishers for adding it to their growing lists of 
important books, and to the authors for a difficult job well done.” 
—G. B. Bachman 
Purdue University 


“I feel that there is no equal to it in desirability as a text and it should enjoy a 
justifiably great success. Much of the revision from the classical approach 
and many of the innovations are highly desirable both from the scientific and 
teaching viewpoints.” 
—Claiborne E. Griffin 
University of Pittsburgh 


“ORGANIC CHEMISTRY by Cram and Hammond is the best book on the 
subject I have had the opportunity to receive from you or anyone else.” 
—John F. Williams 
University of San Diego 


“I was very happy to see the plan of this book. I was wondering how long it 
would be before someone would reduce the mass of organic chemistry to the 
order allowed now by the increasingly valid generalizations of reaction mech- 
anisms. I think the authors of the above mentioned [Cram and Hammond} 
book have done an excellent work in that direction . . .Congratulations!”’ 
—Reverend Vincent De Leers, O. Praem. 
Dean, St. Norbert College 
West De Pere, Wisconsin 


“This text has bridged the gap well between the older approach via the mech- 
anisms involved in chemical reactions. The typography is excellent and the 
diagrams and figures are exceptional. I think the treatment of cyclic com- 
pounds and of asymmetry are particularly well done.” 
—Harold G. Oddy 
The University of Toledo 


Distinguished New Monographs? 


Robertt—NUCLEAR MAGNETIC RESONANCE, 118 pages, $6.00 
Wiberg—LABORATORY TECHNIQUE IN ORGANIC CHEMISTRY, 262 pages, $7.50 


on Approval 


00 < COMPANY | Send tac | 


NEW YORK 36,N. Y. 
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Illinois.” William C. Rose informs us 
in the introduction that the original, a 
doctoral thesis by Young (1782-1804) 
was discovered in the Library of the 
University of Pennsylvania by Dr. C. F. 
Langsworthy in 1908 and brought to the 
attention of Lafayette B. Mendel at Yale, 
who published a report about it. 
Young dedicated his thesis, dated 
June 8, 1803, to Doctor Samuel Young, 
his father, from whom he received “my 
first principles in medicine,” and to 
Benjamin Smith Barton, M.D., in “grati- 
tude for the many favours received.” 
He starts out, in the good philosophical 
manner of the time: ‘Man is endowed 


with motion, sensation, and thought.” 
Then he quickly comes to “‘modern”’ views 


and his own experiments on nutrients and 
digestion. His main equipment consists of 
a large bull frog (Rana ocellata) and a 
friend who “frequently threw up the con- 
tents of his stomach for me.” Water is 
one of the nutrients. ‘How simple water 
can go to form an animal substance, 
we shall not pretend to offer a con- 
jecture; we only state the fact, and shall 
leave the Hydrogen and Oxygen of the 
water, together with the different gasses, 
taken in by the lungs, to the chemist, 
who by variously combining them, may 
explain the phenomenon (p. 19).” His 
experiments convince him that Dr. J. 
S. Dorsey was right in recommending to 
introduce gastric fluid into the bladder 
for dissolving ‘“‘stones.” Against much 
hesitation in the literature he states that 
the gastric fluid is acidic; unfortunately, 
a mistaken analogy to Lavoisier’s finding 
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Made especially for the exacting requirements of 
LABORATORY, HOSPITAL AND MEDICAL USE! 


MORE EFFECTIVE than any known detergent in 
powder form or any liquid detergent oe costs four 


Also makers of ALCOJET for all equipment washed by 
machine and ALCOTABS in tablet form for all pipette 


washers. 


Order from your supplier or ask him for samples 


and FREE Cleaning Guide. 


Sold by All Leading Laboratory, Hospital and Sur- 
gical Supply Dealers in the United States as well 


Meets Highest 
Government Specifications 


CANADA - ENGLAND - SWITZERLAND - BELGIUM - NETHERLANDS - MEXICO 


VENEZUELA - 


PERU - BRAZIL - PANAMA ~ PUERTO RICO - HAWAII and 


BELGIAN CONGO 


ALCONOX, INC., 853 BROADWAY, NEW YORK 3,N.Y. 
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of phosphate in urine leads him to believe 
he found phosphoric acid in gastric fluid, 
The “living principle’ provides him with 
the answer to the question, why the 
stomach itself is not dissolved. 

These are just a few of the historicaily 
interesting things in this work of a grow- 
ing genius who died so young. Rose’s 
introduction is very helpful in giving the 
personal background, but it leaves much 
to be desired with respect to the history 
of science. In future volumes of this 
series, notes on the historical connections 
should be added. The reprints could then 
become better suited as tools for ‘he 
teacher of science, and the general reader 
would have less difficulty in seeing more 
than only quaintness in these documenis. 


Epvuarp Farser 
Washington, D. C, 


Experimental Nuclear Physics. 
Volume 3 


Edited by E. Segre. John Wiley & 
Sons., Inc., New York, 1959. ix + 811 
pp. Many figs. and tables. 15.5 x 
23.5 cm. $23. 


Several years ago the first two volumes 
of this three-volume series were published. 
The present volume should receive the 
same enthusiastic reception accorded its 
predecessors. It consists of treatises on 
five additional topics, each of which is 
dealt with thoroughly. In a serious work 
it is meaningless to disassociate experi- 
mental methods and results from theo- 
retical interpretation and the authors have 
not attempted to do so. Although ex- 
perimental methods are described, the 
authors and editor have been more con- 
cerned with presenting coherent pictures 
of their entire subjects and delineating im- 
portant recent advances as well as prob- 
lems yet unsolved. 

A brief description of the several parts 
of this volume follows: 

Part VIII (First section of Vol. 3). 
Radioactive Decay, by Emilio Segré (53 
pp.). This section describes the basic 
laws of radioactive growth and decay, 
units and standards of intensity, statisti- 
cal features, and the methods of measuring 
decay constants. It contains much of 
practical value for the experimenter but, 
in addition, has in its presentation more 
philosophical content than is usually ac- 
corded this subject. 

Part IX. Alpha-Radioactivity, by 6. 
C. Hanna (204 pp.). This is an excellent 
account of the status of a fast-moving field, 
and includes important ramifications of 
alpha-decay studies such as those which 
pertain to nuclear structure problems. 
The theoretical content is complete and, 
to this reviewer’s knowledge, the discussion 
of experimental methods is unique. 

Part X. Gamma-Rays, by Martin 
Deutsch and Otto Kofoed-Hansen (168 pp.) 
The brevity of the title, Gamma-Rays, 
does not do justice to the material cvvered 
in this section. It is really a comprehen- 
sive summary of the several phenomena 
associated with de-excitation of nucleat 
excited states and includes both exper 
mental methods and theory. The e& 
perimenter will find an excellent dis«\ssion 
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New! Lee and Van Orden— 
GENERAL CHEMISTRY 


Written for freshmen college courses in chem- 
istry, this text is geared to the requirements of 
non-chemistry majors. Two thirds of the book 
cover chemical principles and inorganic chem- 
istry. Matter is first viewed as gross structure, 
then reduced to mixtures, compounds, elements, 
molecules and atoms. Elements are described 
and compared to aid the student in understanding 
the arrangement of the periodic table. The final 
third of the book introduces organic chemistry. 
Compounds are discussed by functional groups, 
such as alkenes, ethers, etc. The appearance and 
function of more complicated components of 
petroleum, fibers, drugs and living organisms are 


described. 


By Gant L. Lee, Ph.D., Associate Professor of Chemistry; and 

Harris O. VAN Orpen, Ph. D., Professor of Chemistry, Utah State 

University. About 608 Pages with about 218 illustrations. 
New—Just Ready! 


New! 

Lee & Van Orden 
LAB MANUAL FOR 
GENERAL 
CHEMISTRY 


This manual is designed for 
chemistry students who are 
required to spend one three- 
hour period per week in the 
laboratory. Its three main 
sections cover: experiments 
in general and inorganic 
chemistry; qualitative an- 
alysis experiments; and or- 
ganic chemistry  experi- 
ments. 


By Les, Ph.D.; and Hanns 
O. Van Orpen, Ph.D. About 216 
pages, illustrated. New—Just Ready | 


New! Davenport—HISTOLOGICAL AND HISTOCHEMICAL TECHNICS 


How to prepare animal and plant tissue for microscopic 
study is clearly covered in this new undergraduate text. 
Arrangement of methods is based on the nature of the 
methods themselves rather than on the type of specimen 
or tissue component. One third of the book is devoted 
to histochemistry and gives the student an up-to-date 


New (5th) Edition 
Harrow et al.— 

LAB MANUAL OF 
BIOCHEMISTRY 


Emphasizing the quantita- 
tive approach, this manual 
presents precise directions 
for 186 biochemistry experi- 
ments. New experiments 
added to this edition cover: 
the use of circular filter paper 
chromatography of amino 
acids; preparation of a crys- 
lallin protein, ferritin; esti- 
mation of succinic acid de- 
hydrogenase activity; use of 
the Beckman Model DU 
spectrophotometer; etc. 


By Ben) amin Harrow, Ernest Borex, 
Mazur, Gitsert C. H. 
Stone, Harry WaGREIcH. 169 pages, 
illustrated, Wire-bound. $3.2 

(Sth) Edition! 


survey of representative histochemical procedures. 
Technics to determine inorganic and organic con- 
stituents of tissues and enzymes are clearly described. 
A complete chapter covers applications of Schiff’s Re- 
agent. 


By Harotp A. Davenport, M.D., Professor of Anatomy, Northwestern Uni- 
versity Medical School, Chicago, Illinois. 401 pages, illustrated. $7.00 New! 


Harrow and Mazur— 
TEXTBOOK OF BIOCHEMISTRY 


Seventh Edition—Here is a well-rounded pic- 
ture of biochemistry in readable, easily under- 
standable terms. The text leads the student na- 
turally from one topic into another—fully pre- 
paring him for the discussions which follow. 
The authors first present material on the or- 
ganic constituents of the cell. Next, they give a 
general description of enzymes and their mode of 
action, then a full discussion of digestion and ab- 
sorption. A study of blood and respiration fol- 
lows. Specialized topics, such as energy metab- 
olism, vitamins, immunochemistry and chemo- 
therapy are reserved for the latter part of the 
book. The superb organization contributes a 
great deal to the book’s continued success as a 
teaching medium. 


By Bensamin Harrow, Ph.D., Professor of Chemistry Emeritus, 
College of the ey? of New York; and Apranam Mazur, Ph.D., As- 
sociate Professor of Biochemistry. of New York. 
557 pages with 106 fame eh '$7.50 Seventh Edition ! 


Gladly sent to college teachers for consideration as texts 
W. B. SAUNDERS COMPANY west Washington Square, Philadelphia 5 
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of techniques and many useful tables and 
graphs. 

Part XI. Beta-Rays, by Martin 
Deutsch and Otto Kofoed-Hansen (213 pp.) 
This is a large subject, particularly if a non- 
cursory discussion of the many experi- 
mental approaches and associated instru- 
mentation is included. The authors have 
achieved laudable results in presenting the 
subject in great depth yet retaining con- 
ciseness. Theoretical discussion is also 
excellent and includes the recent funda- 
mental discovery of non-conservation of 
parity in the beta-decay process. 

Part XII. Particle Accelerators, by 


Edwin M. McMillan (147 pp.). This 
subject belongs in any work titled “Ex- 
perimental Nuclear Physics,’ but is not 
closely associated with the other four parts 
of this particular volume. 


The develop- 


ment of particle accelerators has been 
(and continues to be) fundamental to the 
development of nuclear physics; conse- 
quently, anyone working in nuclear 
physics should read this lucid and well- 
illustrated account of the subject. The 
non-professional will find the historical 
aspects of one of the great epics in the 
progress of science both enlightening and 
fascinating. 
I. PERLMAN 
University of California 
Berkeley 


Brimstone. The Stone That Burns 


William Haynes. 2nd ed. D. Van 
Nostrand Co., Inc., Princeton, New 
Jersey, 1959. xi + 308 pp. Figs. 
15 X 22cm. $5.95. 


Here is an epic report, based on the au- 
thor’s well known book published in 1942, 


Acid Safe! 


unbreakable 


Vuleathene 


Gives you the most practical and long-lasting 
plumbing yet devised for laboratory drainage 


Besides being non-corrosive and acid-proof, VULCATHENE 
plumbing has the definite advantage of being practically 
maintenance free. The inner walls of VULCATHENE plumbing 
are always smooth. There is no scaling. Waste and sludge 
flow through unimpeded. Nothing adheres. 
Even after years of service VULCATHENE is still 
+ slippery smooth permitting the easy, constant 
flow of waste. That is why VULCATHENE installations 
remain in excellent condition indefinitely and 
require little or no maintenance. 


There’s more to the Vulcathene story. . . write Dept. A3 


American Vulcathene 


. DIVISION OF THE 


"P.O. BOX 365 ROCHESTER 2, NEW YORK 


ALGE CO. | 


entitled ‘“The Stone That Burns.” Like 
its predecessor, it brings up to date the 
fascinating story of the search and separa- 
tion of a very important chemical element, 
sulfur. Haynes spells it as the classical 
“sulphur,” but he makes the point that 
chemists actually follow the old English 
spelling of Chaucer when they write it 
“sulfur.” 

The early part of this work recalls the 
Frasch story of melting sulfur below 
ground and pumping it to the surface. 
The economic trials are detailed together 
with the successes and failures of the 
engineers, geologists, and chemists who 
have designed, constructed, and operated 
the ingenious processes. 

Recent development in France, Canada 
and some other foreign fields are related. 
Both in the U. S. and abroad there is in- 
creasing interest and activity in recovering 
sulfur from so-called ‘‘sour gas’’ which con- 
tains hydrogen sulfide. 

The book is valuable to the trade. It 
has 32 pages of extensive production 
statistics in 24 tables of Appendix. It is 
an excellent source of references—20 pages 
of all types of private, popular, and 
technical sources. Finally, it is a must 
for both teacher and student who are in- 
terested in the application of the profit 
motive to the winning of this necessary 
element. The 240 pages of well written 
story are supplemented with figures, charts, 
data, and 60 excellent photographs. 

The jacket gives a short sketch of the 
author and his photograph. Every librar- 
ian should make this a permanent part 
of the book as a tribute to the fine job 
done by Haynes over so long a period. 


Rosert D. 
Lehigh University 
Bethlehem, Pennsylvania 


High-Resolution Nuclear Magnetic 


Resonance 


J. A. Pople, National Physical Labora- 
tory, Teddington, England, and W. G. 
Schneider and H. J. Bernstein, both of 
National Research Council, Ottawa. 
McGraw-Hill Book Co., Inc., New York, 
1959. xii + 501 pp. Figs. and tables. 
16 X 23.5cem. $13.50. 


Nuclear magnetic resonance spectro- 
scopy, which had its origins in the physical 
researches of Purcell and Bloch in 1946, has 
been described by a prominent organic 
chemist as one of the most important de- 
velopments in the last fifty years for the 
advancement of organic chemistry. To- 
gether with gas-phase chromatography, it 
has revolutionized methods of analysis and 
molecular structure determination. In 
addition, it has found chemical applica- 
tion to such fields as isomerism, tauto- 
meric equilibria, relaxation phenomena, 
rates of reaction, and hydrogen bonding. 

This is the first full-length presentation 
of one of the major divisions of this sub- 
ject, namely, the high resolution work on 
liquids and gases. Two of the authors 
have done outstanding experimental work 
in NMR spectroscopy at the National 
Research Council in Ottawa; the other 
author is a well-known English theorctical 
chemist, formerly at Cambridge, and now 
at the National Physical Laboratory at 

K Continued on page A324) 
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hare is something really unique and 
useful . . . has combined abilities of vacuum 
and drying ovens as well as a conventional 
or vacuum desiccator .. . ideal for rapid 
evaporation of solvent traces ... keeps 
crucibles or other small lab items clean 
and dry ... many more uses... built in, 
thermostatically controlled heater... 
temperatures to 125°C ... all metal 
construction. . . pull up to 29” of vacuum 
with complete safety . . . dial thermometer 
... weighs only 8% Ibs... . plugs in 
anywhere .. . 226 cubic inches of working 
space... low priced 
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New York Laboratory Supply Co., Inc. 


76-78 VARICK STREET | NEW YORK 13.N_Y 


PERGAMON PRESS 


Proceedings of the International 
Symposium on MICROCHEMISTRY 


held at Birmingham University 
Sponsored by The Society for Analytical Chemistry 

This volume contains the 60 papers read at the International 
Symposium on Microchemistry sponsored by the Society for Anal- 
ytical Chemistry and organized by its Midlands Section and Micro- 
chemistry Group, together with an account of the extensive discus- 
sions that followed. These papers cover all branches of micro- 
chemistry—including chemical, biochemical and radiochemical 
methods, polarography, emission and absorption spectroscopy, chro- 
matography and complexometric analysis—and their application to 
industry and to teaching. 

Group headings in this volume are as follows: 
Qualitative Microanalysis, The Decomposition of Organic Matter, 
Weighing, The Determination of Elements and Groups, Determina- 
tion of Physical Constants, Biochemical Methods, Chromatography 
and Ion Exchange, Polarography, Radiochemical Methods, Spectro- 
chemical Methods, Titrimetry, Complexometry, Industrial Applica- 
tions of Microchemistry, Teaching, Apparatus, Great Britain’s 
Contribution 

The Proceedings provide researchers with their first opportunity 
to study all the material presented by the foremost workers of 25 
countries. In addition, there is a directory of delegates to the 
Symposium. 
335 pages illustrated $15 


Progress in Nuclear Energy Series IX Vol. 1. 


Analytical Chemistry 
Edited by M. T. KELLEY, Ook Ridge National Laboratory 

This is the ninth in a series of 11 covering the edited proceedings 
of the Second International Conference on the Peaceful Uses of 
Atomic Energy, Geneva. 

In this volume emphasis is placed on methods of analysis as ap- 
plied to reactor research, atomic energy programmes, processes in 
the chemical and metallurgical industries and in health physics. 
The use of neutron activation analysis, radioactivation analysis, 
X-ray spectrometry and electrochemical methods for remote con- 
trol analysis are discussed. $15 


The Chemistry and Technology 
of Edible Oils and Fats 


Edited by JOHN DEVINE and P. N. WILLIAMS 
Proceedings of the 1959 conference arranged by Unilever Limited 
at Research Department, Port Sunlight. in press $6.50 


Clays and Clay Minerals 
Proceedings of the Seventh National Conference on Clays and Clay Minerals 
Edited by ADA SWINEFORD 

The Seventh National Conference on Clays and Clay Minerals 
held at Washington, D.C., was sponsored by the Committee on 
Clay Minerals of the U.S. National Academy of Sciences and, the 
U.S. National Research Council. Publication of these papers en- 
sures the continuity and excellence of this important source of in- 
formation to all people interested in clay mineralogy and tech- 
nology. $8.50 


Some Problems of Chemical Kinetics and 


Reactivity — Volume II. 
by N. N. SEMENOV 

This work, in two volumes, is a specialized treatise on reaction 
kinetics, with particular emphasis given to free radical reactions 
and chain reaction. In Volume II extended treatment is accorded 
to branched chain reactions and thermal ignitions. $5. Volumes 
I and II bound together $12. 


INTERNATIONAL SERIES OF MONOGRAPHS ON ORGANIC CHEMISTRY 
Volume 3 


Synthetic Analgesics — Part |. Diphenylpropylamines 
by PAUL A. J. JANSSEN 

Describes and discusses the present state of knowledge of the 
methods of synthesis and the physical and chemical properties as 
well as the analgesic activity of dipheny! propylamines. 

Dr. Janssen takes a more systematic and critical approach than 
that in any of the other available reviews on the subject, and in- 
cludes data derived from many hitherto unpublished experiments 
conducted by the author’s research group. In press $7.50 
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BARNSTEAD 


WATER STILLS. 


AND RELATED 


DEMINERALIZERS 


— WATER EQUIPMENT 


FOR EXPANDING 


SCHOOL AND COLLEGE LABORATORIES 


WATER STILLS 


In all models and sizes from % to 
1000 gallons per hour. Produce a 
constant, unvarying, automatic supply 
of the purest distilled water. Operated 
by Steam, Gas, or Electricity. Stand- 
ard equipment in leading colleges and 
universities. 


LAB DEMINERALIZERS 


Left, Model BD-1 produces 5 to 8 
g.p-h. Direct Reading Meter indicates 
water purity at all times. Right, Model 
BD-2 operates under pressure pro- 
ducing 5 to 25 g.p.h. No heat or cool- 
water needed. 


INTERCHANGEABLE CARTRIDGES 
EXPAND USE TO DO 5 WATER PURI- 


FICATION JOBS 


LABORATORY 


WATER BATH STERILIZERS 


Strong, durable construction. Portable. Rolling door or hinged door .. . 24 
Bottle feed or hose connection. Inside different models. Double-wall type 
shelf for flasks. Six outside openings. with inner Sterilizing chambers of 
14-tube holder. Polished Monel ex- corrosion-resistant metal . . . remov- 
terior. Built-in switches and pilot light. able shelves... completely insulated 
', . . Stainless steel finish. Steam, Gas, 
or Electrically heated. 


Write For Literature 


(] Catalog G on Water Stills C) Bulletin 140-A—Demineralizers 
{_] Bulletin 151 on Water Bath (_] Bulletin 142-A on Sterilizers 


TRADE MARK REG. U.S. PAT. OFF. 


arnstea 


STILL AND STERILIZER CO. 


65 Lanesville Terrace, Boston 31, Mass. 


PURE WATER INCLUDE: SINGLE, DOUBLE, AND TRIPLE 
STILLS; WATER DEMINERALIZERS; LABORATORY STERILIZERS; DISTILLED WATER HEATERS; 
PARAFEIN DISPENSERS; WATER BATHS; TBURITY METERS; AND SUBMICRON FILTERS. 
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BOOK REVIEWS 


Teddington, who has contributed a grea 
deal to our theoretical understanding co! 
this area of research. 

The basic principles necessary for unde: - 
standing the field are given in the first par: 
of the book together with a discussion <{ 
the instruments used. Here the trea:- 
ment is somewhat qualitative althoug’ 
more detailed than in the excellent bri-f 
book by J. D. Roberts. No attempt w:s 
made to deal with broad-line nuclear ma: - 
netic resonance of solids; this material is 
treated by the older works of Andrew a d 
of Saha and Das. 

The second part of the book is a surv:y 
of the chemical applications of the tec - 
nique of high resolution NMR through 
1958. The emphasis is on proton reso- 
nances, since these are the ones most useful 
and most frequently encountered in tie 
investigation of organic chemical systems. 
This survey deals briefly with a wide range 
of applications taken from the chemical 
and physical literature. It seems to be 
reasonably complete, including in fact a 
number of unpublished results from the 
authors’ laboratories. The bibliography 
should be useful to any worker in this area. 
Naturally, this part of the book will be 
the first to become dated as is inevitable 
in such a rapidly moving field. A truly 
critical survey of this work remains to be 
written. The present volume was pro- 
duced by a trans-Atlantic collaborative 
effort, working under difficulties (some of 
the work was done at a Gordon Conference 
—on the lawn, not in the snack bar). 

The book will be extremely valuable to 
any one with a serious interest in NMR 
spectroscopy, especially to students and 
others thinking of doing research in the 
field. To teachers it should prove a useful 
supplement to the briefer work of Roberts 
which is addressed specifically to a general 
audience of organic chemists. 

B. P. DatLey 
Columbia University 
New York 


Crystal Chemistry of Simple Compounds 
of Uranium, Thorium, Plutonium, 
Neptunium 
E. S. Makarov. Translated from the 
Russian by £. B. Uvarov. Consult- 
ants Bureau, Inc., New York, 1959. 
iii + 145 pp. 32 tables. 16 x 23.5 
cm. $5.25. 


Some 20 pages of introduction to types 
of crystals and their general propertics is 
followed by 160 pages of literature review 
of the current knowledge of the compoiinds 
mentioned in the title. The current status 
(up to June, 1957) is then summarized in 
terms of ionic and metallic radii and gen- 
eral concepts as to the relative validity 
of “thoride” or “actinide’’ hypotheses. 
The discussion is clear and well trans- 
lated. If one were to judge from the 
literature cited, over 90% of the work in 
this field is done in the United Stites. 
This leads the reviewer to believe tha‘ the 
prime purpose of the book was to review 
non-Russian work in this area. 

J. A. CAMP? ELL 
Harvey Mudd lege 
Claremont, Calif rnia 
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PROJECTO-LAB 


NEW WAY TO TEACH CHEMISTRY 


See Lab Experiments IN ACTION 
... Projected on SCREEN 


ERE is the new, low-cost, 35mm Overhead 
Lab Projector, that’s revolutionizing the 
teaching and learning of Chemistry and 

Biology. PROJECTO-LAB projects an ac- 
tuai. on-the-spot, chemical experiment on 
screen, so students can actually see it, greatly 
may nified, as it progresses! 

PROJECTO-LAB is ideal for group viewing. 


All members of class or group see experiment _ 


atsame time. Instructor can point out impor- 
tant phases and reactions as they occur—and 
be sure they are understood. And PRO- 
JECTO-LAB avoids individual experiments 
with the possibility of student errors, accidents 
and waste of expensive materials. It also has 
similar uses in Biology classes and labs. 


PROJECTO-LAB was developed in coopera- }§ 


tion with Dr. Wm. R. Shaw, Associate Pro- 
fessor of Chemistry at University of Texas, and 
is widely used by traveling Science teachers. 
It can be used vertically or horizontally—and 
can also used as a micro-projector with 
higher magnification lens, which is supplied. 
Operation is easy; simply place chemicals in 
transparent plastic cells, set them in PROJEC- 
TO-LAB rack and project their enlarged image 
on screen. 


ORDER BY STOCK NUMBER. . 


- SEND CHECK OR MONEY ORDER . . 


i 


= 
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SEND FOR OUR 


FREE CATALOG! “ET” 


128 PAGES! FEATURING OVER 1000 OP- 
TICAL, SCIENCE, and MATH BUYS 


MANY TEACHING AND LEARNING AIDS! 
Components and instruments for 
Lab, school or home uses. 
Optics for the space era 
Satellite Scopes, Astronomi- 
cal Telescopes, etc. 


MANY ON-THE-JOB HELPS 
U. CONTROL 


Write for this amazing Catalog! You won't 
be sorry. 128 pages—hundreds of illustra- 
tions, charts, diagrams. A _ treasure-house of 
optical information ... bargains galore. Optics 
for industry! Science and math learning and 


PROJECTO-LAB comes with a 3-el t 
80mm focal length f/3.5 anastigmat lens and a 
fast 20mm focal length, 4-element f/1.2 lens 
for microslide projection use. Also you get 
Prism erecting system; % special elevated 
slide and specimen projection stage; standard 
35mm, 2” x 2” slide carrier; 35mm strip film 
holder. Additional ies availabl 
water cooled stage; polarizing filters; petri 
ishes; miniature test tubes and holders; gas 
absorption apparatus; electrolytic cells and 
many others. 

Stock No. 70,230-ET... $45.00 Postpaid 
Separate motor and blower for cooling Pro- 


Stock No. 70,263-ET....$15.00 Postpaid 
CELL KIT Consists of clear plastic con- 
tainers and plates to make 12 different cells: 
includes vials, eyedroppers, cement and di- 
rections. 

Stock No. 50,280-ET 


$15.00 Postpaid of 


hing aids. Scopes for observing Satellites, 
Moon, Planets, Rockets. Optics for research 
labs, experimenters, hobbyists! Instruments for 
checking, measuring—to speed your work, im- 
prove your quality. We give you FACTS, no 
fluff. Tell you what it is—how it works—where 
it’s used! 

COMPARATORS, MAGNIFIERS 
MICROSCOPES 

Countless war surplus bargains optical 
tools from foreign lands. Thousands of optical 

Infrared telescopes, snooperscopes, 
microscopes, magnifiers, lenses, prisms, wedges, 
mirrors, t jes of all descriptions. 
Shop the Catalog of America’s greatest optical 
mart. 


Request FREE Catalog “ET” 


. SATISFACTION GUARANTEED! 


EDMUND SCIENTIFIC CO. 


BARRINGTON, NEW JERSEY 


coors 


A. 


POROUS BOTTOM 


Developed after years of experimentation and exhaustive 
testing this superior crucible will serve many purposes in the 
laboratory. The very fine (1.2u) porosity will be useful in 
bacteriological work, the fine (5u) porosity for filtering fine 
precipitates, and the medium porosity (15u) for more rapid 


filtration of precipitates. 


Special forming techniques have resulted in a 

porous disc formed into the crucible wall in 
such a way as to prevent cracking or dropping 

out during ignition or use. Made of the same 

high quality materials as Coors 


Coors PORCELAIN COMPANY 


GOLDEN, COLORADO 


DESCRIPTIVE 
BULLETIN 
UPON 

REQUEST 
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Porcelain, the disc wilt not disintegrate when 
solutions are in contact with the porods 4 


a most useful reference."= 


MAIL THIS COUPON 25-Year CUMULATIVE INDEX 
for your FREE copy. — Journal of Chemical Education 


(Volumes 1 to 25, 1924-1949) 
CENTRAL SCIENTIFIC CO., 1700 Irving let SPA, “Demonstration 
Please send me a FREE copy of your yer ne : “This 26-Year Cumulative Index of the Journal of 
Apparatus for Teaching Earth-Space ><! Chemical Education is a most useful reference. Re- 
‘ search workers, chemistry teachers, and chemists 

NAME will find it most valuable as a quick source of infor- 
ADDRESS. mation for many articles written on chemistry and 

nee chemical education during the quarter of a century 
1924-1949. Starting out somewhat hesitatingly and 
as a relatively small volume, the Journal of Chemi- 
cal Education has reached a state of stability and 
cence world renown possibly exceeded by only two other 

hon ming esata ne “The volume is indexed both by author and by 
article title. It should serve as a great time-saver 
as well as illustrations, de- for chemical education and science education re- 
scriptions and prices of re- search workers.”’ 
quired apparatus for each 
subject. 


Send coupon for your FREE COPY of SPA today. $4.°° POSTPAID ($4.50 foreign) 


CENTRAL SCIENTIFIC CO. 
A Subsidiary of Cenco Instruments Corporation Journal of 
1718-E Irving Park Road e Chicago 1 3, Ilinois 

_® 


CHEMICAL EDUCATION 


Houston e Toronto Montreal Vancouver 


Science Education, April 1954 


EASTON, PENNSYLVANIA 


Selected Readings 
in General Chemistry 


Compiled by WILLIAM F. KIEFFER ond ROBERT K. FITZGEREL 


‘Selected Readings in General Chemistry,”’ is a 128-page collec- 
tion of over 40 papers which have appeared in dozens of separate 
issues of the Journal of Chemical Education during the last three 

ears. On the list of authors, such names as Calvin, Libby, 

yholm, Pauling, and Williams are recognized by chemists 
everywhere. Topics range from spontaneous generation of life 
to solid state models, and from antiknock quality in gasoline out 
into space with the IGY and amateur rocketry. 


The term “‘General Chemistry’’ is a purposeful choice; it implies 
no narrow range of topics. In fact, we feel that the articles 
reprinted here are among the best examples of the type that the 
of Chemical often a “living textbook 
of chemistry,” tries constantly to provide; discussions written .« an extremel wa ae hin 
by the specialist for the informed nonspecialist. —— oe 


e “..a fine idea, well conceived and well executed.” 


81/2" x 1113/4" illustrated “It has a very good blend of technical articles and 
articles which give a broad view of chemistry, and it 
uld be of great interest and help to chemistry stu- 
Sing le copies dents and teachers.”’ 
10-19 copies e “.. .very interesting. .a fine start on what could dv- 
20 or more copies velop into a series. 
(all postpaid) e “A handsome, interesting and very useful book.” 


CHEMICAL EDUCATION PUBLISHING CO. 


20TH & NORTHAMPTON STREETS ° EASTON, PENNSYLVANIA 
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Photometers 


Klett-Summerson 


Designed for the rapid and accurate determina- 
tion of thiamin, riboflavin, and other substances 
which fluoresce in solution. The sensitivity 
and stability are such that it has been found 
particularly useful in determining very small 
amounts of these substances. 


———KLETT SCIENTIFIC PRODUCTS - 


BIO-COLORIMETERS e GLASS APSORPTION CELLS 
COLORIMETER NEPHELOMETERS e GLASS STANDARDS 


| Klett Manufacturing Co. 


179 EAST 87TH STREET, NEW YORK, N. Y. 


LOW cosT 


Gas Chromatography 
CENCO® 


VAPOR PHASE 
ANALYZER 


Newest instrument 
completely versatile, 
proved for industrial 
control and research. 

Obtains chemical 
separations in 
minutes. Provides 
reproducible qualitative 
and quantitative analyses 
quickly and at low cost. Write for Bulletin 275. 


No.70130: complete with gas sampling valve but 
without recorder 


CENTRAL SCIENTIFIC CO. 
1718-E irving Park Roed Chicago 13, Illinois 
© Birmii 

Houston Toronto Montreal © Vancouver © Ottaws 


fs 
S-T-R-E-T-C-H 


your labware budget! 


Send for the complete 
Catalog which lists hun- 
dreds of expendable items frequently in need 
of replacement such as: 


e Chemical thermomoters e¢ Graduated 
cylinders Pipettes Test tubes 
Rubber stoppers « Clamps e Hand cen- 
trifuges e Bunsen burners e Filter paper 


Auatlalle at Lowest Prices 


See our new UNBREAKABLE 
POLYETHYLENE TEST TUBE RACKS 


Headguarters Jor Value 


THE 


INDUSTRIAL & SCIENTIFIC INSTRUMENT 


COMPANY. 


5225 GERMANTOWN AVE., PHILADELPHIA 44, PA. 
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CHEMISTRY PLACEMENT EXAMINATION 
N ous auatlable to The new 32-page 1960 Catalog 


COLLEGES contains hundreds* of items 


in various plasti 
and 


UNIVERSITIES | Write for NEW 
== Bel-Art catalog 


Write for free literature. 


*For instance on page 16 
e you will find the new 


Polyethylene 

Sample examination 50¢ Test Tube Drying Rack 

which cannot be marred 
by spilled acids 


Available thru 


RESEARCH FOUNDATION 


UNIVERSITY OF TOLEDO he ik your supply house 
\ 


TOLEDO 6, OHIO cep 
BEL-ART PRODUCTS, 


PEQUANNOCK, N. J. OXbow 4-0500 


avatlal 


Acenaphthylene; Acetonedicarboxylic Acid; 
3-Acetylpyridine; Acetylthiocholine lodide; cis- 
Aconitic Acid; Acridine Hydrochloride; Adenosine Diphosphate; 
Adonidine; Alenyl Alkaloids; Amylase; 
Anserine; Arachidic Acid; Arachidonic Ac 
o-Arsanilic Acid; Atropic Acid; Bacitracin; Behenic A 
benzoxychloride; Carnosine; Catalase cryst.; Cellulase Cosette Acid; 
Ceryl Alcohol, a-Chlorelose; 8-Chioralose p-Chior oanilidophos- 
phonic Acid; p-Chloromercuribenzoate; Cholesterol Esters; Circula- 
tory Hormone; Clupein; Collagen; s-Collidin; Columbium Chloride; 
Glycinate; Dehydroascorbic Acid; Desoxycorticosterone 
ydroxyaecetone Phosphate; soprop’ uorophosphate; iol; 
LABORATORY HOT PLATE Endosuccinic Cotestivew Enzymes; Equi ante Equilin; Erucic Acid; 
di-Ethionine; Ethylenediamine Tetraacetic Acid; thylpyridinium 
(H-2 PLATE) Bromide; Fructose-6-Phosphate; Gitoxin; Glucoascorbie Acid, Gluco- 
sides; Glucuronides; Glyceraldehyde Phosphate; Glycylglycyiglycine; 
Glycylleucine; Glycyltry Glycyltyrosine; Heparin; Hexo- 
kinese; Hyaluronic Aci 4-Hydroxyacridine; 8-Hydroxyglutamic 
Acid abighousphenedint: 12-Hydroxystearic acid; lodoacetamide; 
jodosobenzolc Acid; Isoascorbic Acid; lsocitric Acid, lsocytosine; 
Ky cid, | bionic Acid; Leucylglycine; Leucyltyrosine; 
Lignoceric Acid) Lithium Amide; Margatic Acid; Menthol Glucuron- 
ide; 8-Mercaptopropionic Acid; Mescaline Sulfate; Mesocystine; 
Methyl-bis-Chloroethylamine; B-Methylerotonic Acid; 3-Methyi- 
cytosine; Methylnonylketone; 8-Naphthaleneacetic Acid; N-Naph- 
thyl-N’-diethyipropylenediamine; Naphthy! Red; Neurine Bromide; 
Nitrosomethylurea; Nordihydroguaiaretic Acid; ic Acid; Para- 
banic Acid; Penicillinase; Peroxidase; Phenolohthalein Glucuronide; 
Acid; Phosphopyruvic Acid; Phthiocol; 
4 um Amide um Fluoroac ingomyelin 
Bulletin No. 10 Lindberg Hot Plates are available for Stilbemidine,. Tentalum ¢ hloride; o-Ter- 
"Sold only varied and routine laboratory jobs m-Terphenyl; p-Terphenvi; Thiomalic acid; 
4 porate B-Tocopherol Phosphate; y-Tocopherol Ph 
through such as heating, boiling, extractions pie Acid; Tyrosinase, Uridine; Uro- 


Tro 
laboratory and evaporations. Working temper- bille Acid; Vitam 


y deal atures range from 175°F (79°C) to 
950°F (510°C). Ask us for others! 


DELTA CHEMICAL WORKS inc. 


LINDBERG Laboratory Equipment Division ® 23 West 60th St. 


LINDBERG ENGINEERING COMPANY 
2495 West Hubbard Street, Chicago 12, Illinois Telephone Plaza 7-6317 
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alog Uranium 

~ 
Another NEW 


LECTURE ROOM 
PRICES PERIODIC TABLE 

LARGER * EASY TO READ * COLORFUL 
INCLUDES ATOMIC DATA 


On Fa mous PIONEER Includes all elements and number of naturally oc- 


curring radioactive and stable isotopes. Shows atomic 


Polyethyle ne La bwa re number in large type, also weight, density, boiling and 


melting points, e ectronic configuration, a life, and 
important atomic constants for hysics and chemistry. 
New e lecture room ~ oe 63° x 52”, in 4-colors on 
heavy plastic coated stock. 


ts are rising everywhere. Yet, in the face 
oy ethane - No. 12056 with wood strips and eyelets, each, $7.50 


of this upward spiral, Pioneer Plastics brings 


relief to tight-stretched budgets! How can CENTRAL SCIENTIFIC CO. 
Through new facilities and improved produc- 8 @ 
® Boston « Birmingham Santa Clara Los Angeles « 
tion techniques! So NOW you can buy Houston Toronto * Montreal © Vancouver « Ottawa 
quality-made Pioneer products at BIG 
REDUCTIONS! Check our new prices at 
your supply house. Or send for a free 
catalogue describing our complete line. 


WORTHWHILE SAVINGS ON 


® Funnels © Weighing Bottles ® Stoppers 
© Buchner Funnels ® Thistle Tubes © QD Con- 
nectors ® Beakers ® Bottle Coasters, Etc. 


A TYPICAL EXAMPLE 


T-6 Thistle Tube 


Unbreakable. Supplied with a 
special 6mm diameter 10” plas- 
tic stem. Also available without 
stem for use with 6mm glass 
tubing. 


~ 


BY 


Now... a combination of features to bring you a most versatile 
now 36 | .32 , lab utility . . . dries faster . . . maintains samples at desired 
temperatures . . . evaporates solvent traces rapidly . . . does 
was double-duty as a vacuum oven . . . plus many more uses. 
Combines . . . thermostatically controlled heater . . . aluminum 
now ms interior . . . enomeled steel exterior . . . Offers temperatures up 
to 125°C . . . lets you pull up to 28” " of vacuum with complete 
was ° safety . . Includes hose connection, bleed valve, ground flanges 
ond dial thermometer. . . won't chip or break like glass desiccators 
_ eliminates makeshift heating devices. 
Write for Bulletin 608 and the name of your nearest stocking 
distributor. 


SINCE 1920 


3733 West Cortland st.1 PRECISION 
Chicago 47, SCIENTIFIC CO. 


Box 8066, 11, Fa 


Local Offices in Chicago + Cleveland « Houston 
New York « Philadelphia + San Francisco 
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Always Specify PIONEER 
_ Labware For Finest Quality 
238.07 
size 
vacuum | | 
: 
4 Stem 
Less 
Stem 
7] ! | 
if LINEEK Pi 


PIMELIC «roman RARE and FINE ORGANICS BRYDEN ROD CLAMPS | 


Over 3,000 reagents in stock... 


ortho-AMINOBIPHENYL 
34-A Spring Street, Newark 4, N. J. BRUCINE ALKALOID aie Laboratory 
2,2’-DIMETHYL BENZOPHENONE Purposes 
3,3'-DIMETHYL BIPHENYL made of aluminum 
NICKEL POTASSIUM CYANIDE ETHYL-meta-TOLUATE — 
NICKEL CHROMATE ] NITROCYCLOHEXANE 
NICKEL ETHYL SULFATE alpha-PHENYL INDOLE more compact, 
Some of the many special chemicals we | THIOLACTIC ACID pan — 
Wietee { ortho-VANILLIN will = 
132 W. 22nd St. New York 11, N.Y. compounds Orpdose are available as: 
jee! 
De Need: ube to Pipe Supports 
Analytical Grade Rownd Rodto Square Clamps 
Ion Exchange Resins? on we Write for FREE literature today | 
(Prepared from Dowex Resins) Incorporated | 
~ er. 177-10-93 Ave., Jamaica 33, N. Y CHANDLER & STEDMAN | 
BIO-RAD 398 Newton St. Waltham 54, Massachuretts 
32nd & GRIFFIN AVE. « RICHMOND, CALIFORNIA | 
DEMINERALIZED WATER -—CHEM ED BUYER’S GUIDE—— | 
from NOW OVER 5/00 
TRICKLES to TORRENTS : 
CHEMICALS $10.00 per inch 
i i 11.00 per inch 
Plenty of M Ol i 12.00 per inch 
9999 @ Magnesium Oleate 
99. %o @ Magnesium Thiocyanate 
Pure Water @ Maleonitrile 
Malonyl Chloride = 
For Class Use @ Manganese Arsenate _ 
@ Manganese Chromate 
Exceptional conveniont Manganese Fluoride 
a mo 
izer,, featuring *continu- Manganese Sulfite 
-- ous flow rates up to 60 @ Melam Wn 
gals. per hour. lastant Melem 
connection to fauce © Melibiase b 
of toe tind cf resin volte to Melissyl Alcohol Alc 
supply i ion- water. Mellitic Acid A 
DI-50.-..$59.50 Other models @ Mellitic Trianhydride Alli 
ovate. ‘A 
Write for descriptive literat ¢ Melon Alo 
rite for Gescriptive literature e Menthyl Valerate A 
ION EXCHANGE PRODUCTS, INC. p-Mercaptobenzoic Acid Ame 
218 W. Ontario Chicago 10, Il © Mercaptothiophene A 
@ Mercury Arsenate Atla 
@ Mercury Di-n-butyl A 
METALS @ Mercury Dichromate J. i 
Barr 
RA R E CHEMICALS COMPLETE CATALOGUE 2 bes 
CESIUM & RUBIDIUM METALS As 
GRAM TO KILOGRAM LOTS valores. Ine. 
A. D. MACKAY, INC. 17 West 6Uth Si. New Yor! a wed 
198 Broadway, New York 38, N. Y. Plaza 7-817} 
Cent: 


ALL PURPOSE a 
TIMER ABOUT CANCER 


FEATURING: 
You needn’t be. Today many ‘Ag. 

3600 Settings Giant 8” Dial cancers are curable. Your ‘ De 
Split-Second Accuracy Portable Models best insurance against can- . re 
Automatic Switching Panel Mount Models cer is a health checkup every F I 
Built-in-Buzzer Precision Construction And a to 

WRITE FOR COMPLETE CATALOG! Eas 
D | M C 0 6 R AY C 0 M p A s Y disease. Send your contri- Eaton 
butions to ‘‘Cancer,”’ in care nite 
of your local post office. see 


208 E. Sixth St. Dayton, Ohio 


AMERICAN CANCER SOCIETY uit 


| 
4 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


SPECIFY KERN 


When you want to 

combine accuracy 

and efficiency in a 

sturdy instrument 

at a moderate price 
specify 


KERN 
POLARIMETER 


available through your lab supply dealer 
Ask for Bulletin KP 567 


5 Beekman 
KERN COMPANY 


for Versatile 
temperature 
contro/ 


INSTRUMENTS for 

: RESEARCH and 
INDUSTRY 

CHELTENHAM, PA. 


A New Manual for ..—— 


ATOMIC and NUCLEAR 


Classroom Demonstrations 
is now available 


This manual describes the following 
experi 
Effects and properties of ra 


emanating from radioactive su 
stances. 


Properties of a-particles. 


Counting methods for investigat- 
ing radioactive rays. 


Properties of 8-particles. 
Properties of y-radiation. 
Cosmic radiation. 

— on artificial radio- 
activity. 


Experiments with X-rays. 


Experiments on atomic physics. 


Appendix 
a. Alphabetical list of equipment 
b. Literature 


Write for your FREE copy of PH 39to 


J. KLINGER 


Scientific Apparatus 
82-87 160th Street + Jamaica 32, N. Y. 


met-temp® . . an integrated 
capillary melting appara- 
tus reaches 400°C effortlessly 
in only 6 minutes. 
MEL-TEMP is useful to 500°C 
and renders obsolete the usual 
combination of hazardous fluid- 
type bath plus sluggish high 
temperature block. Heater is 
controlled by variable trans- 
former and excellent viewing is 
a by built-in light and 
lens. Attractive gray hammer- 
tone base occupies only 4”x5”. 


only $97.60 includes 
400°C thermometer and m.p. capillar- 
ies. F.0.B. destination in U.S.A. from stock. 
Write for LABORATORY DEVICES 
Bulletin 60 p.9, BOX 68, CAMBRIDGE 39, MASS. 


“STANDCO”’ 
VARIABLE SPEED 
LABORATORY 


STIRRER 


A precision made High 
Stirrer with 2 Hollow 


1. Low speed approx. 18-270 RPM 
2. High Speed approx. 150-2250 RPM 


With increased power 
at decreasing speeds. 


Rugged and compact with 
many outstanding features. 


BULLETIN 1002 


H. STICHT CO., INC. 


27 PARK PLACE, NEW YORK 7,N.Y 


Wm. Ainsworth & Sons, 

Agency: Walter L. pam Adv. 
Alberene Stone Corp. 

Agency: M. 
Alconox, 

Agency: qe Adv. Agency 
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determine soil content, and contains information on all the 
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that contribute to a successful conference. The coverage 
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various meetings can be handled with dispatch. Here is 
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that wants more effective conference communication. 
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Chemical Instrumentation 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y. 


Vase series of articles presents a survey of the basic principles, 


characteristics, and limitations of those instruments which find important ap- 
plications in chemical work. The emphasis is on commercially available equip- 
ment, and approximate prices are quoted to show the order of magnitude of cost 
of the various types of design and construction. 


8. Absorptiometers 


The use of photoelectric absorptiom- 
eters had its first beginnings as a routine 
analytical tool in the mid-1930’s. At 
present, this type of instrumentation is so 
firmly established that it is a rare analyt- 
ical laboratory indeed that does not 
have one or more of these instruments in 
regular use. In the following discussion 
we shall consider as absorptiometers those 
photoelectric instruments that make pho- 
tometric measurements of the light trans- 
mitted through a sample by utilizing 
radiation of a defined, narrow band of 
wavelengths. These instruments are of- 
ten also called filter photometers, and, 
less appropriately, colorimeters. 

The essential parts of an absorptiometer 
are the (1) light source, (2) filter, (3) 
sample holder, and (4) detector. 


Light Source 


For work in the visible region, the light 
source is generally a tungsten filament in- 
candescent lamp. A mercury vapor lamp 
is employed for absorption photometry 
in the ultraviolet region. A high inten- 
sity of light output is desirable in increas- 
ing the signal generated in the detector, 
but in a good absorptiometer the light 
source is often operated so as to give con- 
siderably less than its maximum output. 
This results in a longer lamp life and in a 
lower heat dissipation to the temperature- 
sensitive parts of the instrument than 
would be the case if the lamp were operated 
at its maximum efficiency. 


Filter 


The filter plays a very essential role in 
the design of an absorptiometer. By re- 
stricting the band of wavelengths passing 
through the sample to those which are 
absorbed by the substance of interest, the 
sensitivity of the instrumental measure- 
ments to concentration changes in the 
specimen is greatly enhanced. The nature 
of this effect is illustrated in Figure 1, 
which shows that with a broad band 
filter (‘(A’’), the light seen by the detector 
contains wavelengths that are absorbed by 
the specimen, as well as wavelengths to 
which the specimen is transparent. As 
the oncentration of the absorbing species 
Incrvases, only a part of the light seen by 
the letector is affected, and the relative 
charge in optical signal is much smaller 


than when the narrow band filter (‘‘B’’) 
is used. In both instances, the photom- 
eter measures only the average trans- 
mittance over the entire range of wave- 
lengths passed by the filter 


FILTER A | 


WAVELE NG TH—> 
FILTER B 
+ 
Ip 
FILTER A 
cont 
Figure 1. Illustrating the effect of band pass 


width on absorptiometer sensitivity. With a 
wide band pass filter, the effect of variation 
in the concentration of the absorbing species is 
relatively less than with a narrow band pass filter 
peaking at the absorption maximum. 


It is therefore evident that the impor- 
tant characteristics of a filter are its band 
pass width, the wavelength of the band 
center, and its transmittance at the band 
peak (peak transmittance). The defini- 
tions of these terms are illustrated in 
Figure 2. 

The filter also helps to stabilize the out- 
put of the photoelectric detector. Every 
detector has a characteristic, non-uniform 
response to the spectral distribution of 
light emitted by the source. If the temper- 
ature of the lamp were to change, not 
only would the light intensity at any given 
wavelength change, but the relative dif- 
ferences among the various wavelengths 
would also be altered. Thus, the hotter 
the lamp filament becomes, the relatively 
more important do the short wavelengths 
grow compared to the longer wavelengths 
(i.e., the whiter—less red—is the ap- 
pearance of the source). The distribv- 
tion of wavelengths characteristic of a 
given temperature is often called the color 
temperature of the glowing object. 
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feature 


Hence, the output of a detector seeing 
a broad band of wavelengths changes ac- 
cording to a complex (non-linear) func- 
tion with variations in the intensity (i.e., 
color temperature) of the light source. 
However, if a narrow band pass filter is 
employed between light source and de- 
tector, the output of the latter will vary 
linearly with intensity variations, and 
corrections for these can then readily be 
made. In addition, when two photo- 
electric detectors are employed in a 
balanced or compensated arrangement, 
differences in their spectral distribution 
sensitivity curves are of little consequence 
if the light seen by both consists of a nar- 
row enough band of wavelengths. The 
application of these principles to the de- 
sign of several commercial absorptiometers 
is described somewhat later on. 

The types of filters commonly en- 
countered in absorptiometers are: (1) 
gelatin, (2) tinted glass, (3) liquid, and 
(4) interference filters. 

The gelatin filter consists of a layer of 
gelatin impregnated with a suitable dye 
and sandwiched between cover glasses. 
By the proper choice of the dye, or by the 
use of mixed dyes, these filters can be made 
with very narrow band pass widths, and 
the band peak can be located wherever 
desired in the visible, ultraviolet and near- 
infrared regions. However, these filters 
tend to fade or change characteristics with 
time, due to alterations in the gelatin 
and to bleaching of the dyes. With the 
present commercial availability of inter- 
ference filters (see below), the gelatin 
type has tended to be abandoned. 
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Figure 2. The band pass width of a filter is the 
width of wavelengths between the two points at 
which the transmission is one-half of the peak 
value. 


The tinted giass filters consist of a solid 
sheet of glass that has been colored by a 
pigment which is either dissolved or dis- 
persed in the glass. Since such a pigment 
must be both resistant to the high tem- 
peratures involved in glass manufacture 
and compatible with the alkali metal 
silicate structure of glass, it is obvious that 
the field of choice is rather narrow. These 
filters tend to have fairly broad band pass 
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... long time favorite 


MODEL DLB-M2 — $496 
Capacity 200 g 
Sensitivity 1/20 mg. 


HERE’S WHY... 
Stable: Steady even in poor locations. 


Versatile: No zero drift from 
temperature or air density changes. 
Permits taring, overloading, 

and counterpoising to eliminate air 
buoyancy effects. 


Proved Value: Economical, 
long life. Fairly fast, particularly for 
small changes in weight. 


All Mechanical: Explosion-proof. 
No electricity. No optical adjustments. 


Null Reading: Chainweight used to 
restore beam to balanced position 

so sensitivity variations negligible. 
Beam arm ratio under 10 ppm., 

also ordinarily negligible. 


Trouble Free: Cleaning is only 


. service usually required for 


first 5 to 10 years. 


Available: From your favorite 
laboratory supply house. Call them. 


Other fine Ainsworth balances: 


MICRO 
RECORDING 
VACUUM 
PELLET 


ONE PAN 
TWO-PAN 
CHAINWEIGHT 
KEYBOARD 


Made in U.S.A. by 
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widths (50 millimicrons, and more), aid 
a rather limited number are available. A 
larger number of filters are available th:t 
show an “edge-absorption”’ spectrum, in- 
stead of a band spectrum; i.e., all wave- 
lengths below (or above) a certain region 
are absorbed, and all wavelengths above 
(or below) this region are transmitt:d 
(see Fig. 3). By the combination of two 
or more of this type of filter, fairly narrow 
band pass filters can be produced. 


400 500 600 700 
MILLIMICRONS 


Figure 3. Transmission spectra of two liquid 
filter solutions. A. Copper sulfate in aqueous 
mannitol/pyridine solution. B. Cobalt ammo- 
nium sulfate and copper sulfate in dilute sulfuric 
acid solution. 


Inquid filters consist of a solution of a 
colored substance contained in a flat cell 
with plane-parallel sides. Examples of 
the spectra of two such solutions that are 
often used in photometry are shown in 
Figure 3. These are essentially edge- 
absorption spectra in the visible region; 
by combining the two solutions in a 
sandwich-type cell (this is called the 
Davis-Gibson filter) a wide range of 
special spectral characteristics can be 
achieved with proper choice of the solution 
concentrations. Such filters are used to 
“correct”? the spectral distribution curve 
of alight source to the distribution of some 
standard emitter, such as the sun. 


EVAPORATED METAL FILMS 


TRANSPARENT DIELECTRIC 
ts. Mc 


RELATIVE 
INTENSITY 


Figure 4. A. Construction of an interference 
filter. B. The transmitted beam contains the 
primary ray plus successive multiply-reflected 
rays. A high intensity will be observed only if 
the condition for mutual constructive interfernce 
is satisfied. C. Typical transmission specirum. 
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Subsidiary of Baird-Atomic, Inc. 


EDUCATIONAL TRAINING AIDS 


GM SCALER, Model BA-123 


WELL SCINTILLATION SYSTEM, Model WSS-93 


WINDOW GAS FLOW COUNTER, Model WFC-167 


cost 


for teaching the Nuclear Sciences 


Atomic Accessories Inc. now offers you a complete 
range of basic nuclear instruments and systems for 
effective classroom demonstrations and laboratory experi- 
ments. Four integrated counting systems, each of which 
features one or more of the instruments shown below, 
provide a choice of GM, proportional, and scintillation 
counting. All equipment is reliable . . . rugged . . . 
compact... and priced to meet the most modest 

budgets . . . without any compromise in quality. 


Model WFC-167 (Complete) 


Model WFC-167 (Without Shield) — 


Exceptional reliability, simple design, employing Dekatron 
cold cathode glow tubes. 5-digit count capacity. 

No mechanical registers. Basic for various counting 
problems with radioactive materials. 


An efficient, highly-sensitive, simplified system. 
Quantitatively measures small-size samples of gamma-emitting 
isotopes in powder or liquid form. 


Ideal for samples that are especially suited to internal counting. 
Features excellent stability, reproducibility, and sensitivity 
without any of the effects of aging and deterioration. 


For further information, please ask for our complete 8 page brochure on 
educational training aids, or contact our representative in your area. 


811 West Merrick Road, Valley Stream, New York 


Represented Nationally by Atomic Associates Inc.: Boston, New York, Philadelphia, Pittsburgh, 
Washington, D. C., Atlanta, Chicago, Detroit, Dallas, Los Angeles, San Francisco 
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A complete line of new vacuum pumps that are quieter 
-Tunning, more efficient and designed to save space. 


VACUUM PUMP 


NEW PRECISION SCIENTIFIC VACUUM PUMPS — 


Model 25 The Model 5° 


NOW — a complete new saihie of two stage, mechanical 
vacuum pumps designed and built with these features 


GUARANTEED— Ultimate vacuum of 0. a 
pumps are individually tested 


MORE EFFICIENT— Pumps up to 33%n 


QUIET OPERATION-~ The only pumps 
valve ... no disturbing clatter 


LIGHTER AND SMALLER—Weigh 14 le: 
capacity ... require less space 
MODERN DESIGN Easier to clean an "maintain 
ing with today’s modern laboratories 


THREE SIZES—Free air capacities of 25, 
minute ... sizes for most high vac 


types sentially explosion proof . 
ballast, too. 


‘Write today for Bulletin 610, Twelve p 
complete performance data 


IN STOCK AND 


Contact us for the name of your nearest stocking distributor 


BUILT BY 


PRECISION 


3733 W. Cortland Street 
Chicago 47, Illinois | 


Local offices in Chicago * Cleveland * Houston * New York * Philadelphia + San Francisco 
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The principle of the interference filter j 
shown in Figure 4. It consists of a trans 
parent dielectric material with evaporate: 
metal films on both sides; this is most con- 
veniently prepared by successive evapore- 
tions of metal and dielectric onto a glas. 
base plate. Light directed at the filter 
partly passes through, and partly is re- 
flected at the metallized surfaces. Th: 
beam emerging from the filter is thus com- 
posed of the primary ray (1), plus th: 
successive multiply-reflected rays (2, <. 
ete., in Fig. 4B). The condition thar 
must apply if all these rays are to be see: 
is that the difference in path lengths 
traveled by the successive pairs of rays 
(1 and 2, 2 and 3, etc.) is an integral nun:- 
ber of wavelengths. For any other con- 
dition, interference effects will markedly 
reduce the intensity of the transmitted 
beam. Thus, if a band of wavelengths is 
directed at the filter, only those wave- 
lengths will be transmitted with significant 
intensity which satisfy the relation: 


ny = 2d 


For a spacing of 0.5 micron, the trans- 
mission peaks will be observed at 167, 250, 
500, and 1000 millimicrons (see Fig. 4C). 
In this case, the only light in the visible 
region that will be passed by the filter is 
the narrow band centered at 500 milli- 
microns. Band pass widths are of the 
order of 5 to 30 millimicrons with white 
light. An interference filter may also 
be used to isolate one line of an emission 
spectrum (as from a mercury vapor lamp) 
from all the other lines. 


Sample Holder 


In every absorptiometer, provision must 
be made for mounting the specimen to be 
studied somewhere in the space between the 
light source and the detector. The sample 
holder consists of the glass (for work in the 
visible region) or quartz (for the ultra- 
violet) cell, or cuvette, and the mechanical 
mounting that permits the cell to be slipped 
into or out of the path of the light beam. 
Since the optics of most absorptiometers 
sre very simple, it is generally not neces- 
sary to attempt to reproduce the location 
of the cell very exactly. It is only neces- 
sary that the entire bundle of rays that 
strike the detector always pass through the 
cell, when the latter is in position. De- 
pending on the size of the cell relative to 
the cross-section of the light beam, and 
the degree of divergence or convergence of 
the latter, very considerable leeway in cv'll 
positioning is possible. 

The sample holder should be far enough 
from the light source that it is not sp- 
preciably heated by the lamp. The use of 
infrared-absorbing glass filters between 
the lamp and the sample help reduce the 
amount of radiant energy transferred. 
Special thermostatting of the sam))le 
holder is generally not necessary for m:st 
absorptiometric work (precision +0.3°. ), 
but is necessary for higher precisions (e.-., 
0.1%). 

If the light beam has a small cro-s- 
section relative to the sensitive area of ‘11 
detector, it is not necessary for the cel! ‘0 
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Now! Measure MAGNESIUM with 
the Coleman Flame Photometer 


In its 5-year history, this instrument has proved to 
be the most practical Flame Photometer 
made... unmatched for precise and rapid analysis 
of sodium, potassium and calcium. Magnesium 
can now be analyzed wherever the element is 
available in adequate amount; i.e., 200 to 250 
micrograms, total mg. 


The precision and operating convenience built into 
a Coleman Flame Photometer enable it to handle 


a huge work load . . . in a midwest laboratory 
10,000 soil samples per year are analyzed by 
one experienced chemist using a single instrument. 
Even laboratories with job-trained assistants, 
will find the Coleman Flame Photometer can turn 
out routine analyses at very low cost. 


For full details on magnesium analysis and 
complete information on the Coleman Flame 


Photometer, ask for Bulletin BB-242-A. 
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CLINICAL PHOTOELECTRIC 


COLORIMETER 


for fast 
and accurate 

chemical 

analyses 


Can be used for: 


e Micro and Macro Determinations 
e Maximum 3 mil. Fluid Requirement 
e More Accurate Reproducibility 


price 
Write for additional information 


INSTRUMENTATION 
ASSOCIATES 


Distributors of Laboratory and Scientific Specialties 
17 West GOth Street New York 23, N.Y. 


Model K 5000 


FOR SEPARATION, 
IDENTIFICATION, 
AND 
QUANTITATIVE 
ANALYSIS OF 
AMINO 
COMPOUNDS 


For complete details 
wrile Dept. CE-1 for 
Bulletin K 5000 


PHOENIX PRECISION INSTRUMENT COMPANY 
3803-05 NORTH FIFTH ST., PHILADELPHIA 40, PENNSYLVANIA 
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have plane-parallel faces which are per. 
pendicular to the direction of the bem. 
This condition is always desirable, for it 
gives the least scattering of light or is. 
tortion of the optical path when the el] 
is inserted. However, the lens effect of a 
curved cell surface, or the prism effec: of 
two plane surfaces that are not paralle! to 
each other, are not important if the ef'ect 
on the light beam is not so great a: to 
throw a portion of the beam off the sensi- 
tive area of the detector surface. This ‘ac. 
tor is easily tested by observing how the 
output of the absorptiometer is affe: ted 
by moving the cell to and fro, up and 
down, and rotating (if cylindrical) or 
reversing it. 


Detector 


The detectors commonly employe: in 
modern absorptiometers are photovoltaic 
cells (also called barrier layer cells) and 
photoemissive vacuum tubes (or, photo- 
tubes). The characteristics of these de 
tectors have been described in Part 7 of 
this series. Photomultiplier tubes are not 
generally used because of their greater ex- 
pense and more complex circuitry, and be. 
cause their great sensitivity is not required. 
Since absorptiometers are non-dispersive 
instruments, as distinguished from spec- 
trophotometers which disperse the radia- 
tion into a spectrum and choose a small 
region of this spectrum by means of an 
exit slit, the light intensity in an absorpti- 
ometer is great enough to give a good 
signal-to-noise ratio with the simpler detee- 
tors. 

The choice between the two types of 
photoelectric detectors is made on the 
basis of a variety of considerations. The 
photovoltaic detectors are self-generating, 
and need no power supply or electronic 
amplifier; but a low-resistance, high- 
sensitivity galvanometer or microammeter 
must be used for the read-out. Thus, the 
circuitry is simple, the whole instrument is 
portable, and it is suitable for field use, 
but the meter is expensive and delicate 
Photoemissive vacuum tubes, on the other 
hand, require a fairly expensive power 
supply and amplifier, but can employ an 
inexpensive, rugged meter for the read-out 

The spectral sensitivity curves for the 
two types of photoelectric detectors are 
different, and it may be necessary for some 
applications to make a choice on the basi: 
of which detector gives the better signal- 
to-noise ratio at the wavelengths that must 
be used. 

Photovoltaic cells show fatigue effects, 
particularly at moderate and high light 
intensities. If rapidly varying absorb- 
ances of not very strongly absorbing solu- 
tions are to be measured, a photoemissive 
vacuum tube detector would give the better 
results. This factor is also responsil)le for 
the exclusive use of vacuum phototubes 
in absorptiometers in which the light eam 
is “chopped,” i.e., modulated, so that an 
ac amplifier can be employed. 


Optical Layout 

Commercial absorptiometers are o/ three 
basic types: (1) single channel, cell-i- 
cell-out, (2) single channel, compen:ated, 
and (3) dual channel types. 
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Major Features 


© Single channel, 10 calibrated ranges with 
continuously variable adjustment between 
ranges: 
© Calibrated volt and ampere ranges: 

10 mv. 

0.1 v. 

10 v. 

100 v. 
© 4 times chart width zero suppression in 
either direction. 
@ Chart speed of 1 in/hr and 15 in/hr. 
Eight optional speeds by a simple gear 
change. 
© Pressure sensitive chart paper. No warm- 
up. Ready to record. 


© Weighs only 11 pounds. Measures 914”x 
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complete 
specifications. 
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Single Channel, Cell-in-Cell-Out 


In the single channel, cell-in-cell-out 
type, the optical path is simply from the 
light source through the filter, through the 
sample holder, and to the photometer. 
An example is the Mass ‘76’ absorpti- 
ometer, available from Instrumentation 
Associates, New York 23, N. Y. ($89.50), 
shown in diagrammatic form in Figure 5. 


Figure 5. Optical schematic of the Mass "76" 
single channel, cell-in-cell-out absorptiometer. 


The absorption measurement is made in 
two stages. First, with a blank (cell filled 
with pure solvent, or a reference medium) 
in the sample holder, the light valve, or 
defining aperture in front of the barrier 
layer cell, is adjusted so that the output 
meter reads 100. The blank is then re- 
moved and the specimen inserted in its 
place. The new reading of the meter is 
the per cent transmission of the specimen 
relative to the blank, or reference. 

Since the specimen and blank are 
measured separately, and at different 
times, the precision of the transmission 
value depends critically on the constancy 
of the instrument during the time neces- 
sary for the complete determination. For 
this reason, the light source (incandescent 
bulb) is powered by the output of a con- 
stant voltage transformer, to minimize the 
effect of line voltage variations. Also, the 
instrument should be maintained in a 
stable environment; i.e., there should be 
no large thermal or humidity fluctuations 
in its surroundings. 

As pointed out previously, the output of 
a barrier layer photocell is a linear func- 
tion of light intensity only if the circuit 
in which it is connected has a low (and, of 
course, constant) resistance. This is the 
reason that the blank adjustment is made 
mechanically in this case, by the light 
valve, rather than electrically, as by the 
adjustment of a variable resistance. 
The mechanical adjustment produces no 
change in the circuit resistance, and hence 
in the linearity of the photocurrent. 
However, it will be recognized that this 
technique is based on the uniformity of 
the sensitivity of the photocell over its 
entire surface. These cells are not always 
completely uniform, and specially selected 
photocells are employed in this instrument. 

The filters are of the tinted glass type; 
five are supplied in the filter disc. 

Another example of the single channel, 
cell-in-cell-out type of instrument is the 
Leitz Photrometer, available from E. Leitz, 
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The Beckman DB Spectrophotometer utilizes an 
exclusive double-beam system. This eliminates most 
adjustments required in single-beam units. Sepa- 
rate readings for reference and sample cells are 
unnecessary—you simply set the desired wave- 
length, insert the sample and reference and read the 
meter. Manual operation, wide wavelength range 
and direct readout combine with double-beam ac- 


NEW BECKMAN DB SPECTROPHOTOMETER 


tion to bring you up to 80% savings in routine 
analyses time. 


No. 68435—Beckman Model DB Spectrophotometer, for 320 to 770 
mu wavelength range, with two silica ee cells. 115 volts, 
50/60 cycle. . $1,700.00 
To extend range to 220 mu 1s the following are needed: 
No. 68437A—UV Accessory Set 
No. 68437B—Hydrogen Lamp Power Supply 
Flame Attachment also available for use with Model DB. 


Ratio Recording Available 


New Push-button Recorder 


Add a wavelength drive accessory and a Beckman 
Potentiometric Recorder to the Model DB and you have 
the lowest-priced true %T recording spectrophotometer 
available today! Features of the Beckman Potentio- 
metric Strip Chart Recorder make it the ideal companion 
for the Model DB. 


No. 67940—Beckman Potentiometric Recorder... 
No. 68438A—Wavelength Drive Accessory 


Ask your S/P Representative for complete specifications, or write... 


Scientific Products 


DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 


Regional Offices: Atlanta - Boston - Chicago - Columbus - Dallas - Kansas City 
Los Angeles - Miami - Minneapolis - New York - San Francisco - Washington 
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is the key to 
E-D filter-paper popularity! 


High quality isn’t enough at Eaton-Dikeman. 
Our papers are made to exceed specifications in 
high purity and performance. All are backed by a 
knowledge gained through 71 years of developing 
low-ash, lint-free papers especially suited to critical, 
scientific research. 

E-D Grade #615, for example, is a creped sheet, 
moderately fast filtering for general laboratory ap- 
plications. Good for filtering coarse and gelatinous 
precipitates, it also has numerous industrial uses. 

Grades #613 and #617 are also versatile sheets, 
widely used in leading laboratories; unexcelled in 
high quality and low cost. Write for FREE samples 
of these and other popular E-D Filter Papers NOW! 


wy THE EATON-DIKEMAN COMPANY 


Filtertown 
MOUNT HOLLY SPRINGS, PENNSYLVANIA 
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Inc., New York 16, N. Y. ($234). In this 
case, the blank adjustment is made by 
twisting the barrier layer photocell about 


an axis perpendicular to the light be:m, | 


as indicated by the control knob, K, in 
Figure 6. This decreases the effective in- 
tensity of the light beam at the photocell, 
since the more oblique the angle of inci- 
dence of the light, the greater isthe frac- 
tion of the light that is specularly reflec: ed. 
Only the part of the light that is absor' ed 
by the surface contributes to the photovur- 
rent. 


1 


OGGLE SWITCH 
V—VOLTAGE STABILIZER 


Figure 6. Optical Schematic of the Leitz Pho- 
trometer. 


The incandescent bulb is heated by the 
output of a constant voltage transformer. 
Eleven compound glass filters are pro- 
vided, giving band pass widths of the 
order of 40 to 70 millimicrons. The filter, 
H, removes infrared radiation from the 
lamp output, and minimizes heating of the 
cell and detector. 

One of the first commercial absorpti- 
ometers was the Evelyn Photoelectric 
Colorimeter, made by Rubicon Instru- 
ments Div., Minneapolis-Honeywell Regu- 
lator Co., Philadelphia 32, Pennsylvania 
($380). The optical arrangement is shown 
in Figure 7. The main feature of this 
instrument is the use of a low intensity 
light source. The lamp consumes only | 
watt of power; hence, its service life is 
long (1 year) and the heat output is small. 


| 
TO BATTERY 
CIRCUIT 


Figure 7. Optical schematic of the Evelyn 
Photoelectric Colorimeter. R, reflector; F, filter; 
A, aperture; T, test-tube; S, Bakelite sleeve; P, 
photocell. 


This permits the lamp to be moi ated 
close to the sample holder and det: tor. 
A high sensitivity galvanometer (‘'.008 
microamp/mm scale deflection) is em- 
ployed. The 100% blank adjustm: it }s 


(Continued on page A352) 
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ion Heat WHERE You Want It... WHEN You Want Itl 


HEATING TAPES 


A SAFE ECONOMICAL EFFICIENT SURFACE HEATER 


Electrothermal Heating Tapes consist of one or more fabric bands of 
resistance wire, separated or bordered by bands of high-temperature- 
resisting glass fiber yarn. The width and length of the various tapes 
are carefully determined by the current carrying capacity of the 
resistance wire. Temperatures of 400°C. and over can be reached 
inside a glass tube of 2mm wall thickness. 


THREE TYPES AVAILABLE 
. UNINSULATED—Current-carrying resistance wires are in direct con- 
tact with the surface to be heated. It is possible to look through 
this tape and is of great value for research work when wound on a 


transparent surface. 
. INSULATED ON ONE SIDE—This tape is also applied with direct 
contact between the resistance wire and the surface to be heated... 
but heat losses to atmosphere are greatly reduced by the addition 
y the of a layer of a knitted glass yarn on one side. 
en . INSULATED ON BOTH SIDES—This is composed of two insulation 
4 layers with current-carrying bands in the center. May be safely 
Biter wound on metal making is specially suitable for heating steel tubes, 
: the valves, nozzles and other conducting surfaces. 
of the The tape is simply wound around the body to be heated, and is held 
in position by glass laces at both ends. A suitable control device such 
orpti- as a “Powerstat” or variable auto-transformer should be used with 
ectric the tapes. 
stru 
tegu- Insulated Insulated 
vania Length Width Uninsulated 1 side both sides 
hown in feet in inches ; 3 Cat. No. JC-65080 Cat. No. JC-65090 Cat. No. JC-65100 
this 3 I ' $ 9.65 ea. $11.40 ea. $11.90 ea. 
nsity - 21/2 ‘ 12.25 ea. 15.00 ea. 18.75 ea. 
nly | 5 4.6 16.75 ea. 20.25 ea. 26.50 ea. 
ife i 6 5.2 19.25 ea. 23.00 ea. 29.50 ea. 
mall. 2 0.5 4.25 ea. 
4 1.0 6.70 ea. 
6 1.5 9.00 ea. 
8 2.0 13.90 ea. 
2 1.0 6.90 ea. 
4 2.0 12.50 ea. 
6 2.5 (Average Load 14.40 ea. 
8 3.0 of Heating 17.25 ea. 
2 1.5 Tapes is 2'/. 9.70 ea. 
4 3.0 Watts/Sq. In.) 15.00 ea. 
6 4.0 20.00 ea. 
8 5.0 30.00 ea. 
2 2.5 13.90 ea. 
JETER 4 4.2 21.00 ea. 
6 BS 29.50 ea. 
8 10.0 45.00 ea. 
Cat. No. JC-55809 Powerstat, Variable Transformer, for controlling temperature of Heating Tapes. Has input of 115V, yas cycles. 
Maximum output rating 7.5 amps Each $26.00 
Evelyn 
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made by adjusting the light output of the 
lamp, using a rheostat in series with the 
lamp. The filter, consisting of a combi- 
nation of two edge-absorption glasses yield- 
ing a band pass width of less than 60 milli- 
microns, minimizes the effect of the vary- 
ing color temperature of the lamp filament 
on the detector output, and permits this 
type of blank adjustment to be satisfac- 
torily linear (+0.3%). A major part of 
the relatively high price of this absorpti- 
ometer is the high quality calibrated gal- 
vanometer supplied as part of the instru- 
ment. 

An absorptiometer of this type that 
utilizes a vacuum phototube detector with 
electronic amplification is the Beckman 
Colorimeter, Model C ($275). In this in- 
strument, the light from a tungsten lamp, 
operated at low wattage, is focused to a 
point at the center of the sample holder, 
from whence it diverges as it travels to the 
phototube. This means that the light 
has a small cross-sectional area when it is 
traversing the specimen cell; hence, the 
beam is not significantly affected by the 
shape of the cell, and unmatched test- 
tubes can be used for routine work. The 
filter is placed between the sample holder 
and the detector, in order not to interfere 
with the focussing of the light beam, or to 
produce scattered light. The 0 and 100% 
adjustments are made electronically, in 
the amplifier circuit. 

A number of single channel absorpti- 
ometers are used in monitoring and process 


control applications. An example is the 
Mercury Vapor Monitor, Type A, of the 
General Electric Co., Schenectady, New 


EXHAUST INLET 


UV TRANSMIT TING | 


INDICATOR 


Figure 8. Schematic of General Electric Mercury Vapor Detector. 


York, shown schematically in Figure 8. 
A mercury lamp produces a beam rich in 
the 2537 A line; this passes through the 
sample cell to a vacuum phototube. Any 
mercury vapor present in the cell strongly 
absorbs the resonance radiation, and a 
marked decrease in the phototube out- 
put is observed. The phototube output 
affects the voltage applied to one grid of a 
double triode tube, unbalancing a bridge 
circuit of which the tube constitutes two 
opposing arms. 

Hanovia Lamps Division, Slough, Eng- 
land, of Engelhard Industries, Newark, 
New Jersey, makes a Benzole Meter based 
on the same fundamental design, in which 
the vapors of benzene, toluene, or the 
xylenes selectively absorb the 2537 A line 
and unbalance a dual pentode bridge cir- 
cuit. 


~—SOURCE 


Other examples of this type of absorpti- 
ometer are: the Hellige Chromatron, mad: 
by Hellige, Inc., Garden City, New Yor: 
($185); Hach Direct Read- 
ing Electric Colorimete:, 
made by Hach Chemic:! 


Company, Ames, Iow,. 


= 


($147.50); Unicam Instr - 
ments Ltd. G. P. Photc- 
electric Colorimeter, Mod:| 
SP 300, distributed in th: 
United States by Wilken:- 
Anderson Co., Chicago 5), 
wsv 60~ T}linois, and J. C. O’Connel , 
New Canaan, Connecticu:; 
Ulvir Model 2834 Spectr: - 
photometer of Axler Ass. - 
ciates, Corona 68, New York 
(an absorptiometer fcr 
the infrared region; about $1000. 


Single Channel, Compensated Type 


In the single channel, compensated ty}:e 
of absorptiometer, the light intensity con.- 
ing through the sample and seen by the 
detector is measured in a balanced cir- 
cuit by comparison against the output of 
a second detector which looks directly at 
a portion of the primary beam. In this 
way, the effect of variations in the in- 
tensity of the lamp, or in the ambient con- 
ditions, during the time it takes to make 
a measurement do not affect the final re- 
sult. This assumes that both detectors 
would be affected equally by the varia- 
tions, so that the process of taking the 
difference between them would cancel out 
the disturbing factor. 


(Continued on page A354) 


MEASURE MOLECULAR WEIGHT 
AND PARTICLE SIZE 


NEW BRICE-PHOENIX UNIVERSAL 
LIGHT SCATTERING PHOTOMETER 


Measures: 
1. Absolute Turbidity 
2. Dissymmetry 
3. Depolarization 


This instrument is listed in U.S. Government specifi- 
cations for the evaluation of certain clinical materials. 
For complete details write Dept. CE-2 


PHOENIX PRECISION INSTRUMENT COMPANY 
3805 N. 5th St. Philadelphia 40, Pa. 


Direct Measurement 
of Difference in 
Refractive Index 


The New Brice-Phoenix Differential 
Refractometer uses a split cell to 
measure the difference in refractive 
index between a dilute solution and 
its solvent. 
Limiting sensitivity 3 X 
For complete details write Dept. CE-3 


PHOENIX PRECISION INSTRUMENT CO. 
3805 N. 5th St. Phila. 40, Pa. 
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MATHESON 


Compressed Gas Notes 


Write for free Wall Chart: 
“Using Compressed Gases” 


New Matheson Chart 
Shows Safe Methods 
of Handling 
Compressed Gases 


Compressed gases can be handled 
safely and without difficulty if proper 
procedures are followed. This new  g 
chart outlines the correct handling 
procedures for every compressed gas 
available in cylinders for laboratory 
use. The chart was developed by 
Matheson’s Technical Department. 
Step by step illustrations show 
approved methods for Receiving 
Cylinders, Moving, Handling Empty 
Cylinders, and Using the Gases. 
The 14” x 21” chart was designed 
for wall mounting in the plant, lab- 
oratory, or wherever gases are re- 
ceived, stored or used. 

Please mail the coupon for your copy 
of “Using Compressed Gases”. 


New Matheson Catalog 
Lists 85 Gases 


Our new Catalog gives prices and data 
on almost every gas available for labora- 
tory use, gas mixtures and gas handling 
equipment. Available on request. 


Using Compresséa 
PREPARED GY THE MATHESON COMPAMY, 


STORAGE 


The Matheson Company, Inc. 
sed Gases and Gas ay Equipment 


The Matheson Company, Inc., P.O. Box 85-C, East Rutherford, N. J. 
Please send the following, without charge: 


The Matheson / 
Company,Inc. 


Compressed Gases and Regulators 


East Rutherford, N. J. 
Joliet, Ill. Newark, Calif. 
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Chemical Instrumentation 


An example of the application of this 
technique in the design of a practical in- 
strument is the Lumetron Model 402-E 
Photoelectric Colorimeter, manufactured 
by Photovolt Corp., New York 16, N. Y. 
($465). A schematic diagram of the 
optical layout of this instrument is shown 
in Figure 9. One of the photovoltaic 
detectors (the measuring cell) receives the 
light coming from the sample; the other 
(the balancing cell) views a portion of the 
original beam which is reflected onto its 
surface by a mirror. A galvanometer 
reads the difference in output of the two 
detectors. With the blank in the sample 
holder, and the conpensating slidewire 
set at 100, the balancing detector is rotated 
about an axis perpendicular to the light 
beam until the galvanometer deflection is 
zero. This means that the photocurrents 
being generated by the two detectors are 
equal and opposite. If the specimen is 
now placed in the sample holder, the com- 
pensating slidewire must be readjusted to 
bring the galvanometer to zero deflection. 
The new slidewire position gives directly 
the per cent transmission of the specimen 
relative to the blank. 

It will be noted that the cell-in-cell-out 
technique is used, with the refinement 
that a compensation principle is employed 
in the measurement to decrease the number 
of variables that may influence the results. 
A high intensity light source is used, with 
narrow band pass filters (5 to 30 milli- 
microns) and a sensitive galvanometer for 


read-out. The narrow band pass filters 
(compound glass, or interference type) in- 
sure that fluctuations in the lamp intensity 
will affect both detectors equally by 
eliminating the non-linear effect that would 


Figure 9. Optical schematic of the Photovolt Corp. 


intensity tungsten lamp is mounted seme 
distance from the sample holder to miuii- 
mize heating effects. Glass filters with 
a band pass width of 50-70 millimicroas 
are used, and the two barrier layer pho'o- 


Lumetron Colorimeter Model 402-E, 


A, lamp; L, collimator lens; J, filter; E, mirror; F, balance photocell; B,, coarse balance control; 
B;, fine balance control; K, additional filter clamp; C, sample holder; D, measuring photocell; 
R, socket for inserting fluorescence detector; FT, switch for fluorescence; S, slidewire;G galva- 


nometer. 


otherwise be produced by the changing 
color temperature of the lamp. A high 
intensity light source is needed to get 
enough light through the narrow band 
pass filters to give good sensitivity and a 
wide range of accessible absorbance values. 
Reproducibility of this instrument is 
0.2%. 

The Klett-Summerson Photoelectric 
Colorimeter, made by Klett Manufactur- 
ing Co., New York 28, N. Y. ($205) is 
also of this fundamental design. A high 


cells are connected in a balanced potenti- 
ometer circuit. 

The Fisher Electrophotometer, manv- 
factured by Fisher Scientific Co., Pitts- 
burgh, Pennsylvania ($275) utilizes a low 
intensity tungsten lamp source in a two- 
barrier-layer-cell compensated arrange- 
ment. The 100% adjustment is made by 
adjusting the slidewire current of the 
potentiometer while the blank is in the 
sample holder. Reproducibility of meas- 
urements is 0.5% of full scale. 


PROJECTO-LAB 


NEW WAY TO TEACH CHEMISTRY 


See Lab Experiments IN ACTION 
... Projected on SCREEN 


ERE is the new, lost-cost, 35mm Overhead 

Lab Projector, that’s revolutionizing the 
teaching and learning of Chemistry and 
Biology. PROJECTO- LAB projects an ac- 


tual, on-the-spot, chemical experiment on — 


screen, so students can actually see it, greatly | 


magnified, as it progresses! 


PROJECTO-LAB is ideal for group viewing. 
All members of class or group see experiment - 


at same time. Instructor can point out impor- 
tant phases and reactions as they occur—and 
be sure om are understood. And PRO- 
JECTO- avoids individual experiments 
with the possibility of student errors, accidents 
and waste of expensive ma . It also has 
uses in Biology classes and labs. 
PROJECTO-LAB was developed in coopera- 
tion with Dr. Wm. R. Shaw, Associate Pro- 
fessor of Chemistry at University of Texas, and 
is widely used by traveling Science teachers. 
It can be used vertically or horizontally—and 
can used as a micro-projector with 
higher magnification lens, = is supplied. 
Operation is easy; simply place chemicals in 
transparent plastic cells, set them in PROJEC- 
TO-LAB rack and project their enlarged image 
on screen. 


ORDER BY STOCK NUMBER .. . 
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. SEND CHECK OR MONEY ORDER . . 


EDMUND SCIENTIFIC CO. 


PROJECTO-LAB comes with a 3-element 
80mm focal length f/3.5 anastigmat lens and a 
fast 20mm focal length, 4-element f/1.2 lens 
for microslide projection use. Also you get 
Prism erecting system; % special elevated 
slide and specimen projection stage; standard 
35mm, 2” x 2” slide carrier; 35mm strip film 
holder. Additional accessories available— 
water cooled stage; po! filters; petri 
dishes; miniature test tubes and ape gas 
absorption apparatus; electrolytic cells and 
many others. 

Stock No. 70,230-ET . . . . $45.00 Postpaid 


Separate motor and blower for cooling Pro- 
jector 


Stock No. 70,263-ET . . . . $15.00 Postpaid 


CELL KIT Consists of aie plastic containers 
and plates to make 12 different cells: includes 
vials, eyedroppers, cement and directions. 


Stock No. 50,280-ET . . . . $15.00 Postpaid 


CHEMICAL PREDICTOR SLIDE RULE 


Now you can take the guess- 
work out of determining 
chemical reactions. Simply 
dial complete chemical equa- 
tions on this easy-to-use 
Chemical Predictor Slide 
Rule in a matter of seconds! 
Slide Rule actually predicts 
and illustrates 10,000 differ- 
ent chemical equations as transparent dial is 
rotated—also makes it easy to balance the most 
complex equations. No difficult, lengthy calcula- 
tions. No trial and error. No failures. Slide 
Rule is 8” in diameter, constructed of durable 
plastic. Not a gimmick, but a real professional 
instrument for Chemists, Instructors, Students. 
Complete with casy-to-understand instructions. 
Stock No. 50,333 '—$3.25 Postpaid. 


SEND FOR OUR 


FREE CATALOG! “ET” 


128 PAGES! FEATURING 
over 1000 optical, science, and 
MATH BUYS 


MANY TEACHING AND 
LEARNING AIDS! 


Components and instruments for 
Lab, school or home uses. 


Countless war surplus bargains—ingenious otical 
tools from foreign lands. ‘Thousands of otical 
components: Infrared telescopes, snoopers: 0pes, 
microscopes, magnifiers, lenses, prisms, w. dges, 
mirrors, ies of all descri; ions. 
Shop the Catalog of America’s greatest < tical 
mart. 


Request FREE Catalog “‘ET”’ 


. SATISFACTION GUARANTEED! 


BARRINGTON, NEW JERSE 
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The Elko II Electrophotometer of Carl 
Zeiss, Inc., New York 17, N. Y. ($1967) 
also belongs to this class of absorptiometers, 
It employs two vacuum phototubes in a 
compensated circuit, and is designed to 
function as a high precision instrument, 
with a reproducibility of +0.02% in trans- 
mi‘tanee, and an accuracy of +0.3% 

several specialized absorptiometers are 
aviilable for various purposes; e.g., the 
Coc-nzometer made by Macalaster Bicknell 
Co, Cambridge, Massachusetts ($160) is 
designed to permit rapid absorptiometric 
tesiing of biological fluids by using a 
mercury resonance line at 350 millimicrons 
in compensated arrangement. 

For continuous measurements on flowing 
solutions, there are available the Beckman 
Model 3700 Flow Colorimeter, and the 
Sigrist Photometer (distributed in the 
United States by Renupp Co., Los Angles 
34, California). 

An absorptiometer for flowing solutions 
and specifically adapted to be used in 
conjunction with a chromatographic frac- 
tion collector is the Uvicord Ultraviolet 
Absorptiometer LKB 4701, distributed in 
the United States by Ivan Sorvall Inc., 
Norwalk, Connecticut. 


Dual Channel Type 


Several absorptiometers are available 
in which provision is made for two measur- 
ing channels, so that a sample can be 
compared directly with a blank or reference 
without resorting to the cell-in-cell-out 
measuring sequence. 

The Fisher Nefluoro-Photometer ($440, 
without light sources, cells, or filters) is 
such an instrument. It contains two 
photomultiplier tubes in a balanced cir- 
cuit, and is operated by a stabilized power 
supply. The instrument is intended to 
be applicable to absorptiometry, fluorom- 
etry, and nephelometry by rearrange- 
ment of the basic components as required 
by the type of measurement desired. 

The Welsbach Ozone Meter, made by 
the Welsbach Corp., Philadelphia 2, 
Pennsylvania ($395) contains two cad- 
mium sulfide photoconductive detectors 
mounted at the edges of two glass discs 
which fluoresce blue when irradiated by 
the 2537 A line of a mercury lamp. One 
of these discs is irradiated through an air 
path, the other through a path in the gas 
atmosphere to be tested. Any ozone in 
the test path absorbs the ultraviolet light, 
reducing the fluorescence of one of the 
glass dises, and unbalancing the measuring 
circuit. 
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@ RATE METERS e AMPLIFIERS ¢ MONITORING SYSTEMS e SURVEY METERS 


VICTOREEN 
RADCELL 


$9850 


F.O.B. Cleveland 


Victoreen 
Model 770 Radcell 


for gamma irradiation of 
solids, liquids, gases 
continuous temperature control 


200,000 or more” 


Uses for Victoreen’s new Radcell high intensity 
gamma irradiator are virtually unlimited for re- 
search in the fields of chemistry, petroleum and 
biology. No specially shielded room is required. 
Exclusive turret loading principle assures operator 
safety. Source is surrounded by two metallurgical- 
ly bonded coils: one provides for flow of fluid 
samples around source, the other provides for 
flow of refrigerated or heated liquids for precise 
temperature control of sample. 


*Using 1000 curie Cobalt 60 source. 
Shielding is adequate for 1,000,000 
r/hr when loaded with sufficient 
Cesium 137. 


Write for your copy of Form 
3024-9 “‘Victoreen Radcell Gam- 
ma Irradiator.”’ 


The Victoreen Instrument Company 


5806. Hough Avenve * Cleveland 3, Ohio 
Export Department, 135:Liberty Street, New York 6,.N. Y. 
Cable: TRILRUSH, New York 


) DOSIMETERS GAMMA !RRADIATORS POWER SUPPLIES ELECTROMETERS 
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A complete new package for classroom 


demonstrations and laboratory experiments in radiochemistry 


Now Nuclear-Chicago offers you this complete system for 


effectively presenting fundamentals of radiochemistry in the 


classroom and performing radiochemical experiments in 
the laboratory. The system, shown opposite, provides 
a sensitive mica-end window counter with mount and sample 


changer, precision decade scaler and timer. The package 


includes our new Radionuclide Set with eight AEC license 
exempt radioactive solutions, pipette, syringe, sample pans 
and instruction manual. The apple is just to tempt you to 


write for full information. Ask for Bulletin No. 131. 


We are also offering you, without obligation, our new 
brochure which contains a collection of 36 papers related to 
training and experiments in radioactivity. Included are 
review articles, descriptions of nuclear courses at both 
i large and small colleges and 21 experiments that can be 
| performed with the simple, inexpensive 
instrumentation provided in the new Nuclear- 
Chicago package. The articles have been 
reprinted from the JOURNAL OF CHEMICAL 


EDUCATION. Just ask for “Journal Reprints.” 


nuclear-chicago 
343 E. HOWARD AVE., DES PLAINES, ILL. 


Torsion’s dial 
makes 
difference 


With Torsion’s new 500 gram capacity balance you can make 
three times as many weighings per hour as before. Here’s why: 

Conventional laboratory balances use a graduated beam and 
slide weight for “‘fine” weighing after the weight has been 
determined to within 10 grams. Under the old procedure the 
balance is arrested, slide weight positioned, balance released, 
balance comes to rest, position of indicator noted, balance 
arrested again, slide weight repositioned and so on until the 
weight is determined within 0.1 gram. 

All this time consuming “‘cut-and-try” procedure is replaced 
with a simple graduated dial which. can be turned without 
arresting the oil-damped balance. This means that the time 
consuming part of the weighing (below ten grams) can be 
“dialed-in’”—and in the time. 

UNCONDITIONAL GUARANTEE 

In keeping with Torsion’s Million-Plus construction, the new 

Dial mechanism retains its original accuracy after more than 


a million weighings. That’s why Torsion Balance has uncondi- 
tionally guaranteed the accuracy of the entire Dial mechanism. 


+ Torsion Laboratory Balance DLTS 
Capacity: 500 grams 
Readability of Dial: .O2 grams 


Other Torsion Dial Balance 


Model DLT2 
Capacity: 120 grams 
Readability of Dial: 2 mg: 


Model DL T2-1 
Same specificatio 
as DLT2 but has sco 
for seeds other 
bulky material. 


| 
+! 
~ 
‘4 
Main Office and F Clifton, New Jersey Sales O Chicago, San Francis@p 


_T2-1 
Ficatio 
yas 
other 
terial. 


Analytical Filter Papers 
Rekrence Catalog 


Migh ‘wet strength. Thin: For use in the filtration of the individual metallic es 


FILTRATION CHART 


Didmeter, cm. 
Ash per circle 
Cin milligrams) 


filter 


Diameter, cm. 
Ash per circle 
Cin mitligrams) 


ae 


7 n 
2% 15 18% 

; Intended for rapid filtration of 
metallurgical coarse and gelatinous 

Ash-Free. Thick. 

seed. Retentive. This highly absorbent paper provides increased thas 


| 


CARL SCHLEICHER @ SCHUELL Co. 
Keene, New Hampshire 


etc. Particularly useful in the filtration of bulky 


industries where speed of filtration and 


= 


FILTER PAPER DATA FOR QUICK REFERENCE 


‘aluable up-to-date SaS Quick Reference Catalog 
gives filter paper data at a glance. Eight color pages. 


«ctions on filter paper: Ash Free (less than 
0.007% ash); Qualitative; Hardened and 


ch Wet Strength; Folded; Miscellaneous and Filtration 


Specialties. Description of each paper, uses, 
cirele diameters, sheet sizes. INCLUDES HANDY 


5 FILTRATION CHART showing retention values. 
Send for your S&S Quick Reference Catalog now 


Carl Schleicher & Schuell Co. 
Keene, New Hampshire , Dept. JC-20 


(Name) (Position ) 


(Company ) 


(Address) 
(State) 


(City) 
(0 Also send SaS Analytical Filter Paper Sampler 


— for use jn Cher nical Analysis 
| ASHFREE PAPERS ASH-LOW : 
4 
Wee 
i ASH FREE FILTER PAPERS | 
Ash-Free, Extra rapid. 2 
gelatinous precipitates from sodium jroxide media 
— 
; 
Lis 
nce 
teh 
| 
SS) 
| 
: | 
ay 
une 1960 / A359 
/ 
S Volume 37, Number 6, J 


No. CE355-11 
Supplementary Lattice Model Construction Kit 


No. CE355-10 
Lattice Model Construction Kit 


Now better learning is possible through La PINE-Leybold 
do-it-yourself crystal lattice construction kits. 


@ These three dimensional models make it possible for 
students to see and ‘“‘feel”’ the spatial characteristics of 
the important types of lattices. 


@ When you demonstrate with these kits, and allow 
actual do-it-yourself assembly by students, they quickly 
grasp the knowledge presented and display the under- 
standing that is one of the true marks of learning. 


@ The LaPine lattice model kits provide excellent three 
dimensional visual demonstration of the crystal structure 
of matter for mineralogy, solid state chemistry, and phys- 
ics. Different structure models can be built to show the 
systematic arrangement of crystals and crystallographic 
properties, such as periodicity, symmetry, etc. In addi- 
tion, a small model can be enlarged periodically in the 
direction of the three coordinates to show origin and 
growth of crystals. Spheres can be closely packed to 
demonstrate how space is filled up and the size of holes. 
The complete kit contains red and white spheres the 
size of table tennis balls with two diametrically opposed 
holes drilled in them, steel needles with magnetic bases, 
rubber washers to position the balls on the needles, and 
a steel base plate. The plate can be inclined to show 
oblique lattice planes from every side. 
No. CE355-10 Lattice Model Construction Kit according to Dr. Peter, 
for building crystal lattice models, consisting of a base plate 30 « 30 


cm, an adjusting rod, 18 white and 18 red spheres, 18 steel nee-les, 
and 50 rubber washers. Per Set... $55-40 


No. CE355-11 Supplementary Lattice Model Construction Kit con- 
sisting of 18 white and 10 green spheres, 14 steel needles, anc 50 
rubber washers. Per Sef... 
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ORGANIC EUTECTIC MIXTURES 


Su'mitted by: Arcot Viswanathan, The New College, Madras-14, India 


TESTED | 
DEMONSTRATION 


(A Chem Fad 


Checked by: Roger Wheaton, Michigan State University, East Lansing 


PF EPARATION 


Prepare weighed samples of one or more of the pairs of sub- 
' nees indicated in the table. Provide a 6- X 1-in. test tube and 
nhermometer. 


DEMONSTRATION 


Add each of the substances of the pair to form alternate layers 

in the test tube. Stir the mixture, and in each case a solution 
ho uld result in less than 10 min., and the thermometer will indi- 
caie a lowering of the temperature. 

if desired, the tube may be insulated from the surrounding 
atmosphere in a beaker filled with loose asbestos or in a small 
the — bottle, and the eutectic temperature may be nearly 
attain 


REMARKS 


These solids, when mixed together in the necessary proportions 
at room temperature, melt spontaneously to form a single homog- 
eneous liquid phase with a considerable lowering of temperature. 
The table gives pairs of such solids with their melting points, 


eutectic proportions by weight, and the resulting eutectic tem- 
peratures. 

Other pairs of solid organic substances, with a tempera- 
tures set (mrt the laboratory temperature and suitable for dem- 
onstration, can be selected from the information on page 177 of 
volume IV, ‘International Critical Tables,’’ (1928). 


Eutectic 
temp. (°C) 
and color of 
solution 


Pairs of organic 
substances 


Benzophenone 
Phenylsalicylate(Salol) 


Ortho-nitrophenol 
Alpha-naphthylamine 


13.9, colorless 


14, deep red 
Ortho-nitrophenol 
Para-toluidine 


Alpha-nitronaphthalene 
Alpha-naphthylamine 


15, red 


16.1, deep red 


THE ULTRA MICROSCOPE 


Submitted by: N. Taylor, School of Pharmacy, College of Technology, Bristol, England 
Checked by: F. B. Dutton, Michigan State University, East Lansing 


PREPARATION 


Arrange a projector, convex lens, “cell,” and micro- 
scope as shown in the diagram. Place a suitable sol in 
the cell. The cell consists of a 30-ml beaker painted 
black except for a small opening at the side. 


DEMONSTRATION 


Adjust the cone of light from the projector and lens 
sysiem for maximum illumination immediately below 
microscope objective lens, and observe Brownian mo- 
tion of suspended particles. 


REMARKS 


This demonstration essentially repeats the original 
experiment of Zsigmondy, using apparatus which is 


PROVECTOR. 


readily available, and shows the principle of the modern 
ultra microscope. 

A suitable sol is readily prepared by treating N/320 
sodium thiosulphate with a few drops of concentrated 
hydrochloric acid. 

N. Taylor used a 500-watt projector, 7-cm focal length 
lens, and a '/¢-in. objective lens. This demonstration 
was checked with a 750-watt projector, 13-in. focal 
length lens, and a 43X N.A. 0.55 objective lens. 
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ere EXAMPLE OF THE EXPANDING KIMBLE LINE 


TEFLON is a registered trade-mark 
of E. I. duPont & Co., Inc. 


*Stopcock #41004F above manufactured under FISCHER & PORTER 


Patent No. 2,876,985. 


Simplicity of design makes Kimble Stopcocks with 
TEFLON® Plugs easy to use, maintain and clean 


New Kimble Stopcocks with TEFLON 

plugs are superior because: 

1. Plugs consist of only three parts 

2. All three parts are made of self- 
lubricating, chemically inert 
TEFLON 

therefore Kimble apparatus 
and TEFLon plugs... 

¢ can be autoclaved 

¢ can be cleaned in acids, alkalis or 
organics, hot or cold 

e will not corrode—there are no metal 
parts 

* can be positively controlled and 
adjusted—you don’t rely on the 
whim of a spring 


¢ won't bind or leak—accomplished 
by exaggerated 1:5 taper of plugs 
in polished glass barrels 

¢ won't freeze because TEFLON is 
chemically inert 


And, threads are exceptionally heavy 
and coarse to eliminate stripping. 


Your dealer has stocks of new Kimble 
apparatus with TEFLon plugs. They 
are also listed in the new Kimble 
Catalog Supplement SP-57. For your 
free copy, write to Kimble Glass Com- 
pany, subsidiary of Owens-Illinois, 
Toledo 1, Ohio. 


KIMBLE LABORATORY GLASSWARE 
AN @ PRODUCT 


A362 / Journal of Chemical Education 


“New addition" 


Now! Kimble adds plugs with metering v:|ve 
to its TEFLON line. They provide ultra-pre: ise 
control. Construction is simple for ease of cle .n- 
ing and use. Available as plug replacem nt 
(Catalog #41575F) or in straight bore stopc 1ck 
#41002F or capillary stopcock #41007F. 


Owens-ILLINo}s 


GENERAL OFFICES: TOLEDO 1, 
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DEMONSTRATION ABSTRACTS. 


Prepared from the JOURNAL OF CHEMICAL EDUCATION (1957-1959) by Hubert N. Alyea 


ORGANIC CHEMISTRY (continued) 


E. PLANT PRODUCTS 


22-19s 


22-26s 


Gibberlins and plant growth. (c) (1) Soak seeds of bush 
snap-bean or lima beans, or dwarf-corn, maize or peas 
in a fresh soln. of 1000 ppm giberellic acid-aq for 48 
hours, or for 24 hours; or in water (control) for 48 hours. 
Plant seeds at same depth and compare growth-rate. 
(2) Swab or spray (cover control) at 7-day intervals 
plants with 400 ppm giberellic acid, with 200 ppm, and 
with water (control); compare rate-growths. (cE-Tp by 
Roygs, J. P., 35, A-535 (1958); BB pg. 75.) 

Chart of aldoses. (e) See photographs and drawing on 
page 180 of stereoisomers of aldoses. (NELsoN, P. F., 
34, 179 (1957).) 


F. ANIMAL FOODS AND PRODUCTS 
G. INDUSTRIAL PRODUCTS 


Drugs 
22-40s 


22-40s 


Anti-acid stomach remedies. (a) Test manufacturers’ 
claims by measuring the effects with pH indicators as 
follows: (1) Neutralize an “acid stomach” (50 ml 0.1 
M HCl, pH = 1) with Tums, Alka-Seltzer, Milk of 
Magnesia (claiming 3 X more neutralizing effect than 
bicarbonate of soda), bicarbonate of soda, etc. (2) Test 
buffering action in a ‘normal stomach” (50 ml 0.001 M 
HCl, pH = 3) with Bufferin, Alka-Seltzer, ete. (Scuwo- 
LON, J., 35, 416 (1958).) 

Analysis of medicines. (b) Crush tablets, test five equal 
portions as follows. (1) Aspirin. Add 10 ml H,O + 4 
drops FeCl;: purple indicates aspirin. (2) p-amino 
salicylic acid. Ditto: reddish brown indicates p-amino 
salicylic acid. (3) Ascorbic acid. Solid + 5 ml 0.1 M 
CuSO,; warm: orange Cu,O ppt. in 5 min indicates as- 
corbie acid. (4) Quinidine sulfate. Solid + 5 ml dil. 
H.S80,; heat to disperse; cool; blue fluorescence in UV 
indicates quinidine sulfate. (5) Sulfathiozol. If no 
fluorescence in (4), cool in ice, + 3 ml 1 M NaNO: 
(NO: evolved; usE Hoop). Now add without mixing 5 
drops beta-naphthol-aq: orange-brown at interface indi- 
cates sulfathiozol. (6) Thiamin-HCl. Solid + 5 ml 
water; warm; 3 drops 0.1 M FeCl; + 3 drops 0.1 M 
K;Fe(CN).; stand 5 min: green changing slowly to blue 
indicates thiamin hydrochloride (useful to have a blank 
for comparison). (7) Phenobarbitol. Dry solid + 5 ml 
CHCi;; shake 1 min; then 1 ml 0.05 M Co(NO;)2 in 
MeOH + 3 ml 1 M isopropyl amine in MeOH; mix: 
bright purple indicates phenobarbital. (8) Quantitative 
titrations. Dissolve the tablets and titrate with 0.1 NV 
NaOH + phenolphthalein indicator in the following 
media:in 1:1 EtOH: HO for (1); same but heating to 
near-boiling to dissolve and titration in warm soln. for 
(2), (4), (5), and (7); in water at room temperature, but 
if less than 10° the color change is more persistent for 
(3); and at less than 10° for (6). (Barz, O., and 
Hicks, 8., 36, 388 (1959).) 


Diazotization (e) Soln. A: 4.3 g powdered beta-naphthol 
+ 100 ml 3 N NaOH; then + 3.5 liters H-O. Soln. B: 
mix 2.8 g (not tarry) aniline + 20 ml 6 N HCl + 200 
ml crushed ice. Soln. C: 2 g NaNOz + 20 ml H2O. (1) 
In six separate portions add C to B at 1 min intervals 
with stirring. Then drop C + B into A: instantaneous 
spectacular coupling to give an almost insoluble dye 
phenyl-azo-beta-naphthol. (Roxpertson, G. R., 34, 
566 (1957).) 


Plastics and plastomers. 
Anionic polymerisation of vinyls. (a). 


22-51s 


(1) Prep. of 


22-52s 


22-53s 


Textiles 
22-66s Cellophane. 


butyl lithium. 24 g butyl bromide added dropwise (20 
min) to 3 g Li + 70 g ether in N.~ atmosphere in 3-neck 
flask in ice-salt bath; stir rapidly 60 min; filter through 
glass-wool to remove excess Li. Determine butyl 
lithium concentration by adding water and titrating with 
HCl + phenolphthalein. Will keep in icebox several 
days. (2) Soln. A: dissolve (1) in ether to give 
0.00086 moles/liter. (CARE. USE OPEN DISH FOR FOL- 
LOWING.) Mix 20 ml styrene + 8 ml soln. A in an open 
dish: flash polymerisation with voluminous polystyrene. 
(3) CARE. DANGER. KEEP FACE AWAY. Repeat (2) 
by adding in a wipe MouTH flask 3 ml soln. A to 20 
ml styrene: DANGEROUS surge of polystyrene from 
mouth of flask. (4) Cation catalysis. Mix 5 ml styrene 
+ 0.4 g anhydrous AICl; in beaker (CARE): violent 
polymerisation; fumes. (5) Cation catalysis. Mix 
0.25 g benzoy! peroxide + 5 ml styrene in boiling water: 
solid polymer in 30 min. With less catalyst, longer 
time. (Zmxua, A., ALBEcK, M., and FranKet, M., 35, 
345 (1958).) 

On inflating balloons. (c) Forces involved in stretching 
rubber molecules produces curious effects as follows: 
(1) Blow into a rubber animal-balloon: at one point the 
ears deflate while the body is inflating. (2) A balloon 
connected by a T-tube to an ethylene-glycol manom- 
eter; graph pressure vs distance between two parallel 
marks on the balloon: as the P increases the distance 
increases, then decreases, then increases. (3) Three 
identical balloons at the same pressure (i.e., connected 
with one another) can have three different volumes be- 
cause of effect (2). See article for graph. (Srer, R.S., 
35, 203 (1958).) 

(d) A rubber balloon inside a bell-jar full of water was 
inflated and measurements made of (1) the pressure in- 
side of the balloon and (2) the volume of water it forced 
out of the jar during inflation. The results confirm Stein 
in (c); in addition a hysteresis was noted; film tension 
was also discussed. (Connon, F. E., and Fryp, M., 35, 
518 (1958).) 

(e) PV upon inflation. Student experiment using 
method (d); show the expansion is reversible. (O’Dris- 
cot, K. F., 36, 626 (1959).) 

Emulsion polymerisation. 

(c) Rubber latex. 100 ml natural or synthetic rubber 
latex + 400 ml H.O + 6 N HCl added gradually: 
coagulation occurs. Squeeze into a ball and wash. 
(cE-Tp by Dunsap, R. E., 35, A-245 (1958).) 

(d) Polystyrene. Soln. A: 1 ml Dupanol G + 49 ml 
H:0 (stable). Soln. B: 0.5 g K-persulfate + 0.5 g Na- 
metabisulfite + 50 ml H-O (must use fresh solution). 
Add A + B + 10 ml styrene; shake well: in 30 min a 
stable emulsion of polystyrene forms. Coagulate with 
cone. HCl. by R. L., 35, A-245 (1958); 
BB pg. 69.) 

(e) Polyethylene. See article for details. Preparing 
amy! lithium and using it to polymerize ethylene at 
atmospheric pressure. Avoids danger of spontaneous 
combustion encountered with aluminum di-ethyl de- 


scribed by Ziegler. A., CaLpERON, N., 
RaBanl, J., and FRANKEL, M., 35, 344 (1958).) 

(h) CARE. TOXIC GASES INVOLVED. SEE 
PRECAUTIONS IN ARTICLE. (1) Viscose. 100 g loose 


medical-grade cotton covered 1 hr at 30°C with 18% 
NaOH: alkali cellulose forms. Suck dry on Buchner; 
hand-press; make crumbs. Crumbs + 40 g CS: in a 
sealed bottle 2 hrs at 30°C, rotating occasionally: 
sodium cellulose xanthate forms. IN HOOD mix with 1000 
ml H:O at 5°C + 200 g 18% NaOH; stir rapidly at 
15°C for 2 hrs: thick orange viscose soln. forms. Store, 
stoppered, for 24 hrs; vacuum will remove bubbles. (2) 
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Cellophane film. Spread a 0.015” layer of viscose on a 
sheet of glass; place 1 min in 40% ammonium sulfate at 
45°C; then immerse 2 min in a bath ctg. 12% HeSO, + 
18% Na»SO, at 45°C. Wash 10 min; clamp on embroid- 
ery hoop to prevent shrinkage and air-dry at less than 
100°C. (3) Flexible sheet. Soak film 15 min in 5% 
glycerine-aq before drying. (Miniter, M., 35, 517 
(1958). ) 

Nylon. (d) 6-6 Nylon. Mix in a Blendor 5% adipyl 
chloride in cyclohexane with 5% hexamethylene dia- 
mine + 5 drops 6 N NaOH: polymer forms in 5 min. 
Wind a fiber from the mixture on a rod or wire loop. 
Filter the remaining polymer mixture through sintered 
glass; warm the polymer on a watch glass, and near 
m.p. draw out a fiber. (ce-rp by Kinsincer, J. B., 35, 
A-607 (1958); BB pg. 76.) 

(e) USE HOOD, DO NOT USE MOUTH ON PIPETTES, 
HANDLE POLYMER WITH RUBBER GLOVES UNTIL WASHED, 
DO NOT POUR WASTE INTO SINK. (1) Preparation. Care- 
fully pour (4.4 g hexamethylene diamine + 50 ml H.O) 
upon ( 2 ml sebacoy! chloride + 100 ml CCl,) in a tall- 
form beaker: at once a polymer film forms at the inter- 
face of the liquids. Grasp the center of the film with a 
tweezers and lift as a continuous rope. Add dyes to 
either phase to enhance visibility, e.g. azobenzene or food 
coloring. Wash the polymer with H2O and air-dry. 
Rapid drying possible if washed with acetone or 50% 
EtOH-aq. (2) Properties. Fiber: melt on a metal spat- 
ula over a low flame, pull from the melt with a match- 
stick: forms fibers. Film: 15% solid polymer in formic 
acid (CARE. ACID IS CORROSIVE TO SKIN); do not heat; 
pour on glass plate: film forms. Or better still, dry 
overnight IN HOOD between two separate plates. See 
article for discussion on variations on the above. (Mor- 
GAN, P. W., and Kwo tek, 8. L., 36, 182 (1959).) 

(f) Self-winding nylon thread. A variation of (e). Con- 
duct the nylon thread up over a rod then out and down a 
second rod into a container 4 ft lower: the fiber forms 
and flows continuously from the beaker. Recommend: 
1.5 ml sebacoy! chloride in 50 ml perchloroethylene and 
2.2 g hexamethylene diamine + 4.0 g Na2CO; in 50 ml 
H.0. In a 200 ml tall-form beaker the film runs 8 min 


at 14-ft/min; flow up to 60-ft/min with greater drops. 
(Moraan, P. W., and Kwotskx, 8. L., 36, 530 (1959). ) 


H. ORGANIC PREPARATIONS 


22-69s Diels-Alder reaction (f) Soln. A: warm on steam bath to 
dissolve 1.3 g anthracene + 100 ml benzene. Soln. 
B; ditto for 0.7 g tetra-cyanoethylene + 100 ml benzene. 
Mix colorless A with yellow B: green forms, due to 
orbital changes; fades in 20 min as solid adduct forms. 
(cE-1p by ScurmEtprentiG, C. W., 36, A-379 (1959).) 
Aromatic compound preparations. 
Azobenzene from nitrobenzene + Mg + anhydrous 
MeOH; hydrazobenzene from nitrobenzene + excess 
Mg + anhydrous MeOH, or from nitrobenzene + 
Devarda’s alloy in NaOH-aq; Voget, A., WaTLIna, A., 
and Wartuine, J., 35, 40 (195 ). Benzofurazan oxide 
from nitroaniline + KOH in Ev )H + chlorox; Scuim- 
PELPFENIG, C. W., 36, 570 (1959). Anthraquinone from 
o-benzoyl benzoin + cone H»SO, + H:0; Witcox, 
C. R., Jr., and Stevens, M., 36, 633 (1959). Aniline 
from running nitrobenzene through a Jones reductor; 
Srusss, U. S., Jr., and Atkins, C. F., 36, 611 (1959). 
Aliphatic-aromatic preparations. 

(a) Adducts. Adducts or inclusion compounds (true 
crystals not solid solutions or mixed crystals) are formed 
by thiourea or urea with many hydrocarbons; this is 
useful in the petroleum industry for separating hydro- 
carbon mixtures. See article for examples, e.g., urea 
with acetone or n-heptane, and thiourea with CCl, or 
cyclohexane. Sample demonstration: 25 g thiourea + 
125 ml anhydrous MeOH + CCl + octanol or other 
compound which does not form an adduct with thiourea. 
Shake; let stand: needles of thiourea : CCl,-adduct forms 
and can be separated on a filter. The CCl, is recoverable 
by heating the adduct. (Kose, K. A., and Rermuart, 
L. R., 36, 300 (1959).) 

Organic analysis. (a) Have the students (1) identify 


23. 
23-1s 


primary, secondary, and tertiary amines; (2) identify 
the carbonyl! group; (3) prepare citral from lemon grass 
oil by steam distillation; (4) carry out the photoreduc- 
tion of benzophenone to benzopinacol; (5) prepare 
various organic chemicals needed by the faculty in their 
research. (Srorrsr, 8. J., and Becker, E. I., 36, 614 
(1959).) 


Dialysis. (a) 32/32” Visking cellulose tubing yields 
twice as much non-dialyzable material (Merck dextrin 
dialyzed against distilled water) as the 20/32” tubes. 
(Devor, A. W., and Anprg, C., 35, 354 (1958). ) 
Osmosis. (a) Drop solns. ctg. albumen + CuSO, + 
varying amounts of sugar into K,Fe(CN).-aq: a semi- 
permeable membrane forms; osmosis occurs until the 
salt concentration in the sac is sufficient to coagulate the 
albumen, causing turbidity. The time required to give 
turbidity measures the osmotic pressure of the sugar. 
Data in article. (Borrero, L. M., 36, 244 (1959).) 
Tyndall sunset. (a) Add milk dropwise to water in a 
glass cell in the beam of a projector: spectral changes as 
in 23-13. (b) Observe with Polaroid: beam is polarized 
when viewed at right angles. (c) Interpose and rotate 
Polaroid between projector and cell: beam vanishes at 
some positions. (cE-Tp by AcKErRsoN, P. B., 36, A-309 
(1959).) 


24. MISCELLANEOUS 
A. GENERAL DISCUSSION 
B. APPARATUS 
Electrical apparatus 


24-7s 


Titrations 

(a) Electrometric titrations. See article for diagrams of 
simple apparatus. A portion of an agar plug salt- 
bridge is sliced off after each titration. (GARBARINI, V. 
C., and 8., 35, 206 (1958). ) 

(b) Automatic titrator. Photoelectric control using a 
CdS photocell and a solenoid valve shut-off. (PHILLIPs, 
J. P., 34, 203 (1957).) 

(c) Weight titrations. Use of syringes as weight pipettes 
and weight burets; weigh solutions in a 1500 ml. flask 
using a semiautomatic balance ($1000). (THoBuRN, J. 
M., 36, 616 (1959).) 

(d) Coulometric titrations. Laboratory experiment, see 

article. (Van LENTE, K. A., Van Arra, R. E., and Wi1- 
LARD, H. H., 36, 576 (1959).) 
Potentiometric measurements. (a) A 3-hr laboratory ex- 
periment using a student potentiometer to determine the 
SP of AgCl, the Kionisation of Ag(NH;),*+, and the 
Kionization HOAc. (Cusick, J. P., and Patrerson, 
A., JR., 36, 496 (1959).) 

(b) Contact angle. A student experiment. (InHRIG, 
J. L., and Lai, D. Y. F., 34, 196 (1957).) 


Photo-measurements 
24-10s Photo-instrumentation. 


(a) Nephelometry with chelates. A student experiment, 
see article for details. Uses Cut+* and cupferron in vary- 
ing concentrations to illustrate Job’s method of continu- 
ous variations (gives a peak) in demonstrating the con- 
stitution of an inorganic chelate. (LANp, J. E., 34, 38 
(1957).) 

(b) Flame photometry. A student experiment. (W11L- 
LARD, H. H., VAN Lents, K. A., and Van Arta, R. E., 
34, 192 (1957).) 

(c) Densitometer for photomeiry. A student experiment. 
(Ven Horst, Sister, H., and Tana, H., 36, 81 (1959).) 
Polarograph. (a) See diagrams for a simple arrangement 
of four reference half-cells with a dropping Hg-electrode; 
also table showing potentials of 29 different half-cells, 
also, suggested student experiments. (Harris, W. E., 
35, 408 (1958).) 


(Miscellaneous continues in July) 
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Consider 
this 
Student 
condenser 


First, notice that it is one-piece—no danger- 
ous forcing of inner tubes through rubber 
stoppers, no leaking. Second, that it is made 
heavier than lower-priced one-piece con- 
densers. We can do this, because all our 
ware is made from No. 7740 glass, which 
has a lower coefficient of expansion. 

This means you get a built-in ability to 
take student abuse. 

The points of tubulation are heavily re- 
inforced for the same reason and with the 
same result. 

The adapter end has a heavy bead to 
resist chipping and cracking. The tip is fire 
polished to ward off snagging. 

Time is your friend when you use PYREX 
brand ware, and time is a big factor in cost. 
Those extra months, and even years, you 


get with Pyrex ware can eventually stretch 
your budget to where it meets your needs. 

This attention to detail and to strength 
is typical of the many new student pieces 
we’ve added in the last year or two. 

If you are not familiar with the new 
items, send for Supplements No. 3 and 
No. 4-10 to our labware catalog. 

Also check the quantity case discounts 
you get on Pyrex labware: they run as 
high as 23.5%. Write 76 Crystal Street, 
Corning, N. Y., for information. 


CORNING GLASS WORKS 


CORNING MEANS RESEARCH IN GLASS 


PyYREX’ laboratory ware ... the tested tool of modern research 
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i When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 
Chemical Education and the date of the particular issue. Pamphlets, 
booklets and similar literature are gratis unless otherwise specified. 


° end of the heating chamber to reduce heat 
New Apparatus and Equipment losses and effectively extends the length 
> Hevi-Duty Electric Co., Milwaukee 1, of the uniform hot zone. Heat source is a 
Wisconsin, announces a complete new helical coil, high temperature alloy heating 
line of Combustion Tube Furnaces capable element mounted in semi-cylindrical re- 
of operating at temperatures of 2200°F. fractories of the ‘Multiple Unit’’ design. 
’ The furnaces feature vestibules on each These heating units can be arranged for 


| ~ QUICK! 
Which sink 
takes the | 
\\\ sulphuric ? 


“Guessing games” are out-of-place in today’s busy laboratories. 
i So it’s wise to bear these important facts in mind when you 
ait consider laboratory sinks: There is no question of which sink 
takes which corrosive (weak, mixed or concentrated) when 
you install “U. S.” Chemical Porcelain Laboratory Sinks. One 
| “U. S.” sink handles 'em all, hot or cold! Even hydrofluoric 
acid and hot caustics can be safely handled with normal 
routine rinsing. No “chemical resistance” tables required. No 
chance for error and costly damage. 
Sinks made of solid, non-porous chemical porcelain also have 
the other features you want. Attractive appearance. Time- 
tested durability. Superb heat-shock resistance. Smooth glazed 
surfaces, rounded corners for easy cleaning. Non-staining, 
non-absorbent, no maintenance problems. 
See the wide range of standard types and sizes at your Laboratory 
Furniture Dealer. Or write direct for new Bulletin L-8R. 


CHEMICAL CERAMICS DIVISION 


AKRON 9, OHIO 
106-G 
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multiple zone temperature control to 
provide optimum temperature uniforn ity 
over an extended length. 


> A handy time-saving laboratory «id, 
diSPo Lab Funnels can be used once, t/ien 
thrown away. Routine lab work is re. 
duced since washing, sterilizing and sto: ing 
are eliminated. diSPo Lab Funnels are 
made from high-impact styrene. he 
55-mm diameter and short stem with 58° 
taper permits accurate filling of filter 


paper and reduces filter time. Distrib) ted is col 

exclusively by Scientific Products, | 210 with 
Leon Evanston, Illinois. 

rec 

Price 


> Ten types of Beckman ‘“Vari-Grip” 
Teflon Tube Fittings are described in the 
new Bulletin 772. The Vari-Grip fiti ings 
eliminate the need for glass ball joints and 
other intricate glass fittings and connec. 
tors. The design of the fittings permits 
considerable variation in tube size. For 
copies, write to Technical Information 
Dept., Beckman Scientific and Process 
Instruments Division, Fullerton, Cali- 
fornia. 


> A new series of precision ultramicro 
syringes accurate to 1 per cent and featur. 
ing an especially tight Teflon seal between 
glass and plunger is now available from 
Microchemical Specialties Co., 1825 Hast- 
shore Highway, Berkeley 10, California. 


> Just released is the new automatic 
nitrogen analyzer designed and manv- 
factured by Coleman Instruments, Inc.. 
42 Madison St., Maywood, Illinois. A 
fully-automated means of performing the 
time-tested micro-Dumas method, it repre- 
sents the most significant advance in 50 
years of nitrogen analysis. 

Within its 12 to 15-minute cycle, it 


Wh 


performs a complete determination of New 
nitrogen content. It will measure nitro- the | 
gen in an almost unlimited variety of 300° 
materials—pharmaceuticals, foods, fabrics, are § 
fertilizers, chemicals—and it is excellent ist cz 

for numerous determinations presently 
made by the Kjeldahl process. wos 

utes. 

> A modernized and improved version of reache 
the original Kinetic Universal Infra-Red TALL | 
bath has been developed by Labline, Inc., 200°C 
3070 W. Grand Ave., Chicago 22, Illinois. determ 
The Labline unit, called the Radiant Heat FUSEL 
‘‘Hi-Accuracy”’ bath provides 95% free amazir 
working volume. Dual heating controls accom) 
furnish balanced radiant heat by use of a INSECT 
special infrared lamp—without immersion silicon: 
heaters. Accuracy and uniformity are PARAFF 
maintained to plus-minus 0.002°C in column 
laboratory testing, and ‘‘hot spots’’ which CITRUS 
often occur in older type radiant baths are separa 
completely eliminated. CO, M 
analyze 
> Testing Machines, Inc., 72 Jericho SUGAR: 
Turnpike, Mineola, New York, announces mined 
a laboratory Rotomixer with mechanical separat 
characteristics which has exceptionally AMINES 
high efficiency because the mixing chamber rectly A 
rotates in two changing planes -imul- Fluoro; 

taneously. This accomplishes the com- 
plete and perfect compounding. 9 
> Photovolt Corp., 95 Madison Ave., 7 
New York 16, N. Y., announces th: addi- T 
tion of the Integraph Automatic Int: srator | i 
(Continued on page A868) 
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CROGRAPH 
ina Can Do for You 


7 a New columns and packings have greatly extended 
nitro- the usefulness of the Aerograph. It operates to 
ty of 300°C with quantitative sample collection. Here 
abrics, are some of the many analyses the research chem- 
cellent ist can perform with this economical instrument: 


What the 


sently 

FATTY ACID METHYL ESTERS —analyzed quantitatively in min- 

utes. With new DEGS Column at 180°C methyl arachidonate is 
seal reached within 30 minutes. 
-a-Red TALL OIL METHYL ESTERS—well resolved on 10 foot EGS at 
», Inc, 200°C. Fatty acid and Resin acid methyl esters are quantitatively 
llinois. determined. 
t Heat FUSEL OILS—are ideally separated on a glycerol column. The 
%> free amazing separation of active and isoamyl alcohol is easily 
yntrols accomplished. the that 
se of 4 INSECTICIDES —rapidly analyzed in microgram quantities on is is due fact they sadn: 
version MW silicone column at 250°C. ‘practically the same precision control standards used 
are PARAFFIN WAX —rapidly and quantitatively analyzed on silicone grind and polish a fine lens. flat with a 
°C in columns at 295°C. C-35 reached in 65 minutes. —s uniformity throughout; free of distortion; f 
which CITRUS OILS, MINT OILS — and other essential oils are efficiently of spherical or chromatic aberrations right up to 
ths are separated on 20 foot Craig polyester column. 3 high magnifications. Specially packaged 
CO, MIXED WITH OTHER GASES—CO., 0.2, N., CH,, CO are ; , box wrapped in cellophane 
analyzed in less than 6 minutes. 

Jericho SUGARS —as methoxy methyl glycosides quantitatively deter- 
eer mined Me Craig polyester. Alpha and beta forms are easily 
Separat 


AMINES AND AMINO ALCOHOLS —aqueous amine solutions di- 
rammber rectly cvalyzed with minimum tailing with stationary phase on 
simul- Fluoropsk. 


com- 
Det. ils ca these and other analytical procedures appear 
in Aerograph Research Notes. Request your free sub- 
ate striction and send us your sample for free analysis. 


addi- Wi 
kens INSTRUMENT & RESEARCH, INC. 


P.O. Bex 313 * Walnut Creek, Calif. - YEllowstone 5-1469 


_| 
i, 
| Electronically 
Perfectly Flat! PRECLEANED 
6=6hMERCER GLASS WORKS INC. 
725 Broadway, New York 3, New York = 
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Model 49 to their line of densitometric 
equipment for electrophoresis. This In- 
tegrator, in conjunction with Densitometer 
Model 425 and Varicord Variable-Re- 
sponse Recorder Model 42, permits fully 
automatic quantitation in routine electro- 
phoresis measurements. 


p> Thermo Electric Manufacturing Co., 
471 Huff St., Dubuque, Iowa, announces a 
new round hot plate featuring a small 
size (3!/2-inch diameter top) and precision 
control from 6°C above ambient to 370°C 
(700°F). Type 2300 Thermolyne Hot 
Plate is especially recommended for those 
lab and shop applications where a small 


single or multiple precision heat source is 
needed. 

> Labline, Inc., 3070 W. Grand Ave., 
Chicago 22, Illinois, has announced a 
new ‘King-size’’ stirrer. Called the 
“Pyro-Magnestir,’’ this unit was designed 
to fill the needs for laboratory stirring of 
larger vessels where controlled heat is a 
factor. 


> Bausch & Lomb Optical Co., Rochester 
2, New York, announces a new Hydrogen 
Are Illuminator for the Grating Mono- 
chromator. The new and greatly im- 
proved light source has been developed 
around an air-cooled hydrogen lamp re- 
cently announced by Sylvania Electric 
Products, Inc. Leading features of the 
new Arc Illuminator include operation at 
cooler temperature, increased light output 
as well as elimination of the necessity for 
water cooling. 


ENE 


NAL.GENE serves You right! 


“Serves you right” the way it handles easily—no needless 
weight, no slipping even when wet... no breakage 
problems. You can ask a great deal of NauceNne Lab ware 
and get it. Beakers, Carboys, Flasks, Funnels, Graduates, 
Bottles, Pipets, Centrifuge and Test Tubes—all surprisingly 
low in cost, NaucenE is the practical, efficient, lab ware 
that keeps its word... always dependable! 


Write Dept. 411 
for aFREE NALGENE Funnel 
and our Catalog H-459R 


@) rue NALGE CO.INC. rocuester 2, New york 
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> A new pH meter, the Model 72, which 
can be used by any laboratory requiring 
fast, accurate measurement of acidity or 
alkalinity, is now being produced by ‘he 
Scientific and Process Instruments D vi- 
sion of Beckman Instruments, Ic, 
Fullerton, California. 


> The availability of a new, gen:ral 
purpose Scaler-Ratemeter is announced by 
the Packard Instrument Co., Box °28 
LaGrange, Illinois. The versatile M: del 
150 can serve as: (1) A quantitative ip- 
strument for precise laboratory coun ing 
applications; (2) An accurate labora‘ ory 
monitor for checking hands, clothing, g! iss- 
ware, tools, etc., for radioactive on- 
tamination; (3) A rugged, all-purjose 
training instrument for both scaler and 
ratemeter demonstrations experi- 
ments. 


New Literature 


@ Sargent Science Catalogue 1960 for high 
schools is now available from E. H. 
Sargent & Co., 4647 W. Foster Ave., 
Chicago 30, Illinois. This 72-page cata- 
logue is an illustrated listing of laboratory 
apparatus and chemicals. It features 
those items recommended for the high 
school chemistry and biology laboratories. 


@ New 100-page LaPine catalogue Science 
Equipment for Schools illustrates over | ,000 
laboratory and demonstration _ items. 
Separate alphabetized sections on ap- 
paratus for Chemistry, Semi-Micro Chem- 
istry, Physics, Mathematics, Biology, and 
General Science are included. Copies 
can be requested by qualified school 
personnel from Arthur S. LaPine and 
Co., 6001 So. Knox Ave., Chicago 2%, 
Illinois. 


@ The leading publisher of scientific books 
in the paperback field announces the 
publication of a new kind of book. Dover 
Publications, 180 Varick St., New York 
14, N. Y., for many years a pioneer in 
making works in the sciences available at 
inexpensive prices, will distribute the 
book entirely free of charge to science- 
minded readers. A Dover Science Sampler, 
selected and edited by George Barkin, is 4 
collection of brief non-technical passages 
from forty-four Dover books explaining 
science. 


@ Platinum Metals Review. Volume 4, 
Number 2, April 1960, is now available 
from J. Bishop and Co. Platinum W orks, 
Malvern, Pennsylvania. 


@ New 16-page bulletin shows the !’C-3A 
system for precise proportional counting 
of alpha and beta activity in prepared 
samples. It is said to be the only s stem 
that effectively analyzes the radioa: ‘ivit) 
of compounds with such widely di’ ering 
isotopes as H-3, C-14, P-32, 8-35, K-tl. 
Ca-45, Fe-59, Ni-63, Zn-65, Au-198, ‘‘e-59 
Po-210, Th, U and Pu-239. For a copy, 
write Nuclear Measurements Corp. 246 
N. Arlington Ave., Indianapoli- 18 
Indiana. 
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@ Reprints of the article, “Ammonium 
Nitrate—Behavior in Fires,’’ are available 
(25 cents each) from the National Fire 
Protection Association, 60 Batterymarch 
St., Boston 10, Massachusetts. 


@ To help you keep in touch with 1960’s 
latest’ developments in lab apparatus— 
a new issue of the Will LabLog, supple- 
menting Will’s General Catalogue 7, is 
available. In addition to new apparatus 
never before listed, LabLog, 1-60 includes, 
for tie first time, a supplemental index to 
Catalogue 7. Write Will Corp., Box 1050, 
Rochester 3, New York. 


@ Schaar & Co., 7300 W. Montrose Ave., 
Chicago 34, Illinois, has available copies of 
their 1960 Chromatography Book which 
inclu: les instruments and supplies. 


@ Tie problems involved in preparing 
beta-cmitting radioactive samples for 
counting on planchets are taken up in de- 
tail in the latest Technical Bulletin No. 7 
of Nuclear-Chicago Corp., 359 E. Howard 
Ave., Des Plaines, Illinois. 


@ Sixteen-page LaPine Apparatus Review 
11 features the new LaPine line of Ley- 
bold laboratory-size high vacuum pumps 
with gas ballast device that prevents vapor 
condensation. For copies write to Arthur 
§. LaPine and Co., 6001 So. Knox Ave., 
Chicago 29, Illinois. 


@ Anew issue of Aerograph Research Notes 
features studies of amines, paraffin wax, 
citrus oils, blood alcohol, fusel oil, gases 
including COz, and smog. It tells how to 
analyze trace volatile components in 
water with a new ‘“‘cutter valve’’ system. 
Copies may be obtained by writing to the 
Wilkens Instrument Co., P. O. Box 313, 
Walnut Creek, California. 


@ Instruments for laboratory analysis, 
process control and research are described 
ina new 16-page Bulletin 1313 published 
by the Analytical and Control Division of 
Consolidated Electrodynamics Corp., 360 
Sierra Madre Villa, Pasadena, California. 


@ Catalogue ML-61, covering the Micro 
Scientific Glassware and Research Appa- 
ratus manufactured by Labglass, Inc., 
Vineland, New Jersey, has just been pub- 
lished and is ready for distribution. 


@Pennsalt Chemicals Corp., 3. Penn 
Center, Philadelphia 2, Pennsylvania, has 
made available for schools and colleges a 
chart originally designed to give their 
stockholders a clear picture of how their 
products are made. 


@ Bulletin 0, featuring the new Sargent 
Analytical Laboratory Oven and_ the 
Sargent Electric Drying Laboratory Oven, 
has just been released by E. H. Sargent & 
Co, 4647 W. Foster Ave., Chicago 30, 
Illinois. 


@A two-page Data Sheet describes Leeds 
« Northrup Company’s new 8692 Single- 
Range and the 8693 Double-Range Port- 
able Temperature Potentiometers and their 
advanti.ges for making accurate tempera- 
ture or millivolt measurements in in- 


Welch NON-SPARKING 
ELECTRIC STIRRER 


Adjustable from 
200 to 1400 RPM 
with Watt-type Governor 
to stabilize speed 


Adjustable Chuck 
for stirring rods 
up to 14-inch diameter 


The Welch Electric Stirrer utilizes an induction-type s - 
motor which is free from sparking as it has no brushes i | . 

or commutator. A knurled knob with lock nut at the 

top of the shaft is used to adjust the speed. It has No. 5230M. No. 5230R. 
ample torque for most stirring operations and will not 

burn out if stalled by highly viscous materials. A 

built-in watt-type governor stabilizes the speed by No. 5230. ELECTRIC STIRRER. For 115 
automatically increasing the torque when the viscous volts 50/60 cycles A.C. Each, $54.75 
drag increases. The speed remains relatively con- No. 5230A. ELECTRIC STIRRER. With 
stant. transformer, for 230 volts 


The stirrer is supported by a 13-mm rod with a binding — ° 
post on the end so that the stirrer may be grounded or STIRRING RODS 
a stirring rod may serve as a rotating electrode. A 6- No. 5230G. GLASS STIRRING 
foot connecting cord with plug line switch is ROD. Double V form, for No. 5230 
included. or No. 53Q0A Stirrer Each, $0.90 
No. 5230M. MONEL STIRRING 
ROD. Double-V form, for No. 


W. M. WELCH SCIENTIFIC COMPANY —_5230 or No. 58304 Surrer 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY No. 5230R. POLYETHYLENE 
STIRRING ROD.  Propeller-blade 
ESTABLISHED 1 form, for No. 5230 or te “5930A 

1515 Sedgwick Street, Dept. D- Chicago 10, Illinois, U.S.A. Stirrer 


first cost is last cost 


ALBERENE stone 


—for 75 years the only permanently satisfactory material 
for chemical laboratory table tops, shelving, sinks, splash 
backs, drain boards and fume hoods. Prompt delivery. 


For FREE literature and technical assistance address: ALBERENE STONE 
{A DIVISION OF THE GEORGIA MARBLE company) 386 FOURTH AVE., NEW YORK 16. N.Y. DEPT. J 
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STOPCOCK 


BURETTES 


For Improved Titrations 


Here are all the features you’ve wanted 
in a classroom burette . . . fool proof 
stockcocks . . . interchangeability . . . 
permanent graduations . . . a burette 
you can depend on to last for years. 


@ Easy-to-read blue graduations 
@ Smooth, precise stopcock control 
e St ks don’t freeze or stick—even with 
with caustic titrants 
@ Flat stopcocks don’t protrude . . 
less breakage 
@ No leakage, may be used without lubricants 
@ Interchangeable. Any key fits any size burette 
@ Long lasting fused markings 


DESIGNED FOR PERFORMANCE 


Body and key precision ground for smooth 
fit and interchangeability. Held leak-proof 
tight by spindle and A ag retainer. Ro- 
tating curved channel in key gives precise 
flow control. 


BUDGET PRICED. 


WILL No. 6962N Burette, soda glass, 
with straight stopcock 


Capacity, mi 
Subdivided to, mi 
Tolerances, ml 
Price, ea. 

Case of 6 ; 
Available in the East from Will Supply Centers Only 


CORPORATION 

Specialists in 

ROCHESTER 3,N.Y. ATLANTA 1,GA. NEW YORK 52,N.Y. BALTIMORE 24, MD. 
BUFFALO 5,N.Y. + SO. CHARLESTON 3, W.VA. 
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dustrial plants or in research laborator‘es, 
Write L & N, 4937 Stenton Ave., Phila- 
delphia 44, Pennsylvania, and ask for 
Preliminary Data Sheet ND42-33(14A). 


@ The following publications may be ob- 
tained from the Superintendent of Docu- 
ments, U. 8. Government Printing Oflice, 
Washington 25, D. C. Precise Measire- 
ments of Heat of Combustion with a Bomb 
Calorimeter, by R. S. Jessup. National 
Bureau of Standards Monograph 7, issued 
February 26, 1960, 24 pages, 25 cents. 
Standard X-ray Diffraction Powder 
Patterns, by Howard E. Swanson, Marlene 
I. Cook, Thelma Isaacs and Eloise H. 
Evans, National Bureau of Standards 
Circular 539, Volume 9, 64 pages, 40 cents. 


@ The Subcommittee on Radiochemistry 
of the Committee on Nuclear Science of the 
United States National Academy of 
Sciences-National Research Council is 
sponsoring a series of monographs on the 
Radiochemistry of the Elements. This 
series has grown out of the need for up-to- 
date compilations of radiochemical in- 
formation and procedures. The first 
three volumes are: NAS-NS-3001 The 
Radiochemistry of Cadmium $0.75; NAS- 
NS-3002 The Radiochemistry of Arsenic 
$0.50; NAS-NS-3003 The Radiochemistry 
of Francium $0.50; They are available 
from The Office of Technical Services, 
Department of Commerce, Washington 
25, D.C. 


New Chemicals 


© Exceptional properties of porous 
barium oxide as a drying agent, dehydrator 
and desiccant are pointed out in a publica- 
tion recently issued by Barium and Chen- 
icals, Inc., Willoughby, Ohio. Excerpts 
from Research Paper RP 649, U. 8. De 
partment of Commerce, Bureau of Stand- 
ards, indicate the drying efficiency of 
porous barium oxide to be greater than 
any other drying agent tested. 


© Mercuric Chloranilate has just been 
added to the line of ‘Baker Analyzed’ 
reagents and can be ordered from Baker 
‘points of service’’ as item 8396 in the 10 
and 25 gram size. 


© City Chemical Corp., 132 W. 22nd St., 
New York 11, N. Y., announces the pro- 
duction of Methylamine Chromium Sul- 
fate. This compound is expected to be of 
interest in the electronic field. 


© Three radioactive carbon compounds, 
Cortisone-4-C'4, Cortisone-4-C™ Acctate 
and 1,2,3,4-Dibenzanthracene-9-C"™, have 
been added to the list of over 200 carhon-l4 
compounds available from Nuclear- 
Chicago Corp., 359 E. Howard Ave., Des 
Plaines, Illinois. 


© Lachat Biochemical Co. announce s the 
availability of fat acids, their nethy! 
ester, alcohols and amines, from ‘’s 


(Continued on page A372) 
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Now... Read 0-10 mm. Pressure Measurements Easily 
on a Convenient, Accurate 100 mm. Long Scale! 


MANOMETER 


both 
absolute 
and 
differential 
readings 


10 MM. EXPANDED TO 100 MM. 


RANGE: 0-10 mm. Hg. 


GRADUATION: 0.1 mm. Hg. 
ACCURACY: . 1% of full scale 
CONSTRUCTION: All glass 


This new Cartesian Manometer simplifies readings in the difficult 0-10 mm. 
region of absolute pressure measurement ... providing convenience no McLeod gauge can match, 
and accuracy far beyond that of ordinary coarse manometers. @ By using a 100 mm. long scale, 
the Cartesian Manometer magnifies 0-10 mm. pressure measurements by a factor of 10, making exact 
readings far more readily obtainable. m The Cartesian Manometer employs a stopcock for easy 
conversion from differential to absolute readings. The instrument can be read continuously and 
directly. m Because of its ease of use, the Cartesian Manometer is particularly valuable for vacuum 
distillations, oven drying, accurate differential pressure measurement, flow measurement, and a host 
of other applications. ™ 110707... Cartesian Manometer complete and ready for use, but without mercury . . . $29.90 ea. 


The EMIL GREINER C2. 


20-26 North Moore St., Dept. 422 New York 13, N.Y. — 
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cision work, as comparative standards «nd 


in research. Bulletin can be requested, 
@ NO CALIBRATION REQUIRED without charge, from Lachat Biochemical 


e LINEAR ACROSS BROAD RANGES OF CONCENTRATION Co., 2202 W. 107th Pl, Chicago 43, 
© REQUIRES NO SCARCE OR COSTLY CARRIER GASES Illinois. 


Now a practical reality for 1960! Researchers at Standard Oil Company 
(Indiana) have designed a simple density detector that fulfills all these Pry 
requirements. In cooperation with them, GOW-MAC has produced a com- se * 
mercial prototype. >. Miscellany 
The Gas Density Detector is the only one in use today that measures a _ 
single additive physical property of the chromatography gas, i.e., a prop- : 
erty that depends only upon the number and kind of atoms in the molecule. WW % The American Chemical Society 
Knowing the molecular weight of the components, the chromatographic < | proudly announces the introduction of 
peak areas can be converted directly into weight per cent. If the molecular Chemical Titles, an express service d 
weights are unknown, they can be determined by the Gas Density Detector. i : 4 P 2 
Measurements made by the Gas Density Detector are closely comparable signed to increase current awareness of 
to those from thermal conductivity cells. Precision and accuracy are excellent. new chemical research by filling the void 
between primary publication and _ the 
SEE DECEMBER ISSUE, ANALYTICAL CHEMISTRY— appearance of abstracts. 


“The composition of Crude Oil through Seven Carbons 


as Determined by Gas Chromatography” by Martin and Winters, r 
Now, twice each month you can scan 


2000-3000 titles from current issues of 


Write for full information; address inquiries to Department CE some 550 journals—110 Russian—of pure 
and applied chemistry which will be sur- 


‘ veyed regularly. And scanning is made 
\NsTRUMENT COMPANY painlesely easy. You needn’t skim fae 
100 KINGS ROAD, MADISON, NEW JERSEY, U. S. A. 
Telephone FRontier 7-3450 ing through page upon page of unrelated 
titles in your search for the ones of interest 
> “ANNIVERSAR to you. Chemical Titles has done this 
- work for you. It provides you with an 
alphabetical list of authors coupled with 
the titles of their current articles. A 
po Getvente second section provides you with a per- 
Wer eet) st muted title index in which the keywords 
= : from each title have been arranged al- 
phabetically with each keyword in full or 
partial context. You simply slide your 
eye down one page if it’s authors you want 
and down another to locate any and all 
keywords of interest to you. Cross refer- 
ral from keyword to author is by code and 
the work of a split second. 


Cl) a % A four-week course in the Use and 
Effects of Radioactive Isotopes in Biology, 


Medicine, and Related Fields will be 

wer i. = offered at the Queens Hospital Center by 

sais | the Radiation Medicine Department. 

_ Course will commence Monday, August |, 

1960, and meet daily, Monday through 

Friday, from 9:30 a.m. to 3:30 P.m., for 

four weeks, ending on Friday, August 26, 
1960. 


Course will consist of lectures, demon- 


Write for new Chart Showing strations, and laboratory experiment: de- 


signed to provide fundamental knowledge 
U. V. and I. R. Transmittance of in the fields of radioactive isotopes, tracer 


chemistry, and radiobiology—incliding 


Spectroquality Solvents the aspects of radiation properties, ‘ech- 


: nics of utilization of isotopes in research 
This convenient 14” x 17” wall chart shows maximum Ultraviolet and | and medicine, principles of measure: \ent, 
Infrared transmittance of our complete line of 26 MC&B Spectroquality | instrumentation, radiation safety, and 
Solvents. We'll be glad to send you a copy, without charge. Our booklet on lives 
“Spectrophotometry and the Chemist”, is also available on request. i a 
All inquiries regarding application 


Matheson Coleman & Bell and further details should be sen’ to: 
Dr. Philip J. Kahan, Supervising M¢ tical 


CeB Division of The Matheson Company, Inc. Superintendent, Queens Hospital C: uiter, 
Norwood (Cincinnati), Ohio; East Rutherford, New Jersey 82-68 164th St., Jamaica 32, New Yo “k 
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CHECK—A magnifying glass is used to inspect 
the finished product. Package will be rejected if 
foreign matter of any kind, lack of clarity or the 
slightest degree of off color can be detected. 


DOUBLE CHECK—A sizable number of sta- 
tistically selected samples are reinspected in the 
warehouse. Meticulous checking and rechecking 
assures uniform high quality of Du Pont Reagents. 


Testing clarity and color—one of 113 checks 
to assure highest purity of Du Pont Reagents 


ise and Du Pont has set up even more rigid specifications than those re- quirements—also, those of the U.S. Pharmacopoeia, when 
— quired by industry for its five reagents—ammonium hydrox- applicable. And you get the added advantages of single-trip 
eo ide, and sulfuric, hydrochloric, acetic and nitric acids, Often cartons, safety grips on 5-pint bottles, dripless sleeves and 
rtment. Du Pont’s own requirements are surpassed by purity levels. color coding of caps and labels. Specify Du Pont Reagents 
igust |, attained in production! To achieve such results, Du Pont makes the next time you buy. 
ag 113 separate analytical laboratory tests in addition to a host of 
ned quality control tests and inspections. SEND FOR ILLUSTRATED FOLDER which gives reagent specifi- 
You can count on each Du Pont Reagent to equal or sur- cations, describes shipping cartons, lists container weights. 

— pass American Chemical Society and electronics industry re- Just clip and mail coupon below for your copy. 

emon- 
nts de- 
yw ledge 
“gt E. I. du Pont de N & Co. (In 

tech- lu Pont emours ic.) 
ean DU PONT REAG ENTS Industrial and Biochemicals Department 3 
cernaiat, AMMONIUM HYDROXIDE « HYDROCHLORIC ACID Room 2533-JE, Nemours Building, Wilmington 98, Delaware — 
y, and NITRIC ACID « SULFURIC ACID C Please send your illustrated folder on Du Pont Reagents 
living Please send names of distributors of Du Pont Reagents 
Name. Position 

n forms Firm. 
en to: 
Me ical Address 
Center, REG. U.S. PAT. OFF 
York. BETIER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY City _State 
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IN THE LAB.-- 
use TIME TAPE for best results! 


Proven superior by actual use. Here is the 
toughest, most durable pressure-sensitive 
tape available. WRITE ON IT! TYPE ON IT! 
Acid, water, dirt, grease or heat don't 
affect it! Withstands temperatures from 
+250° to —70°! A variety of colors avail- 
able in plain or pre-printed to your specs. 
Numbers, identification, warning and many 
other time-saving uses can cut costs and in- 
crease efficiency. 


For samples and prices 
write to — Dept. ssi 


STICKING 


LABELS PROFESSIONAL TAPE CO., INC. 
Coates 355 Burlington Ave., Riverside, Ill. 


Coors Porcelain Co. has established 
unquestioned leadership in the manu- 
facture of ceramic tubes of exceptional 
quality and value thru the expert super- 
vision of every step of production. 


The comprehensive line includes a 
wide variety of styles and sizes in 
combustion tubes, alumina tubes and 


special purpose tubes. | 
Write for Our New Comprehensive Tube Bulletin. 


Coors PORCELAIN COMPANY 
GOLDEN, COLORADO 


+250 
= 
° 
fi 
d 
if 
4 
NSS. 
‘ for Quality 
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Always PIONEER c 
For Fi li 


NEW! SAFETY 


REAGENT 


DISPENSER 


THE EASIEST WAY TO HANDLE 
INCUBATIONS USING SLIDES, 
TEST TUBES OR PETRI DISHES 


RADIANT HEAT 
INCUBATOR 


See the convenience and performance of this new 
lab instrument. Individual and multiple incubations 


+ The Safe Way to Handle Acid can be run quickly, accurately, safely! Compact— 


takes littl 
Unbreakable, All-Polyethylene 
37°C incubation on entire tube—at one time 


% Instant, One-Hand Control WX 


s—up mm. diameter 
* Compact, Space-Saver Design Exclusive Thermo-Wall heating— 
% Fits Standard 5-Pint Bottle 

Contents visible through Lucite door 


Stainless steel exterior—solid aluminum 
This amazingly simple new Pioneer Reagent 


interior 
Dispenser solves just about every problem 
common to laboratory handling of reagents. Ne messy water or maintenance “ . 
The simplified, one-hand operation provides Working Chamber: 10” W x 62” H x7” D 
positive-control .... stops flow when you want Model No. 110, only $99.50 


it to. Contaminant-free delivery at the rate toda 
of approximately 1000 ML/minute. See your y! 


PRICE LABLINE, Inc. 
Each 3.75, Doz. @ 3.50, Case (36) @ 3.25 3070-82 W. Grand Ave., Chicago 22, Ill. 


Through leading supply houses 
Please send Incubator Bulletin 367.5-D 


Box 806, Angton Bran if, Fla 


y Zone. State. 
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Universally Accepted... Universally Used 
High Quality Versatile Sensitive 


TRIPLE-BEAM BALANCE 
All Exposed Parts of Stccnless Steel 


Fast Weighing 
e Accuracy-tested 


Corrosion- 


Resistant Capacity 111 grams 
(201 grams) 


using auxiliary weight 


e Economical 
SENSITIVE TO 
Wide-Range 


Convenient 
Low Cost 


3 Graduated Scale Levels for easy reading. Riders move easily. 
Hard, Cobalite Knife Edges maintain true edge indefinitely. 


Grooved Agate Bearings are protected against damage, yet 
highly resistant to corrosive action of laboratory fumes. 

One-piece Beam Construction— Silver-Gray Hammerloid Finish 
Rapid Zero Setting. 


the hanger is 10)4 inches high. Each $27.50 


4031. AUXILIARY WEIGHT. For use on the 100- 
gram notch of No. 4030 Balance to increase weigh- 
ing capacity from 111 grams to 201 grams. This 
weight is matched to the balance with which it is 
to be used and should be ordered at the same time 
as the balance. Each $1.50 


4030. PLASTIC COVER, For No. 4030. 
Each $1.60 


4030. TRIPLE-BEAM BALANCE, High Form. 
This balance is recommended for weighing chemi- 
cals, measuring specific gravity, and for general lab- 
oratory use wherever high sensitivity is required. 
It reads directly to 0.01 gram and is sensitive to 
load changes smaller than this. Its capacity is 111 
grams and using the auxiliary weight listed below, 
the capacity can be increased to 201 grams. 


The balance is 13 inches long and 11 inches high. 
The pan is 4 inches in diameter and removable, and 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
TABLISHED. 
1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
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NOTABLE CHEMISTRY TEXTS 


ATOMS, MOLECULES, AND CHEMICAL CHANGE 


by Ernest GRUNWALD and RussELL H. JoHNSEN, both of Florida 
State University 


e Emphasizes the development of man’s knowledge of the struc- 
ture of matter ; 


e Presents the facts and principles of pure chemistry with a fair 
amount of physics 


¢ Begins with the chemical basis of atomic theory 


e Continues with material on energy, kinetic molecular theory, 
orbital model of electronic structure and its explanation of the 
periodic arrangement of the elements 


e Leads up to a discussion of nuclear phenomena 


February 1960 252 pages Text price: $6.00 


ESSENTIALS OF COLLEGE CHEMISTRY 


by Pau R. Frey, Colorado State University 


e Opens with chapters on the physical nature of matter, the par- 
ticle nature of matter, and the relationship between energy 
and chemical change 


e Follows with studies of the behavior of substances in different 
states, the structure of atoms, and the classification of the 
elements—the qualitative aspects of chemistry 


e Introduces in the latter part of the text a quantitative discussion 
of chemistry, including the combining proportions of elements, 
the significance of chemical formulas and equations, and energy 
and chemical change 


January 1960 528 pages Text price: $6.95 


PHYSICAL CHEMISTRY, 2nd Edition (1955) 


by WatTerR J. Moone, Indiana University 


e Provides the student with a firm foundation of experimental 
material before introducing him to specialized atomic theories 


e Includes: Treatments of wave mechanics and statistical me- 
chanics 
The structure of molecules and the relation of the thermo- 
dynamic and kinetic behavior to molecular structure 
Historical discussions of atomic structures and nuclear 


chemistry 
1955 633 pages Text price: $8.50 : 
Pi To receive approval copies, write: Dept. JCE, Box 903 
be PRENTICE-HALL, Inc. 
Englewood Cliffs, New Jersey 
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Check you have ordered 


NUCLEAR MAGNETIC RESONANCE: Applications to 
Organic Chemistry 


By John D. Roberts, California Institute of Technology. McGraw-Hill Series in Advanced Chemistry 


This brief book is the outgrowth of some forty lectures in which it was attempted to 
explain the phenomenon of nuclear magnetic resonance absorption and the uses of 
high-resolution nuclear magnetic resonance spectroscopy. It will be of service to prac- 
ticing chemists and students as a guide to various applications of NMR spectroscopy 
and an introduction to other authoritative works. Throughout the coverage is illus- 
trative rather than comprehensive. 118 pages, $6.00 


| LABORATORY TECHNIQUE IN ORGANIC CHEMISTRY 


ls By Kenneth B. Wiberg, University of Washington. McGraw-Hill Series in Advanced Chemistry 


A modern and practical book designed to introduce advanced undergraduates and 
beginning graduate students to the basic methods of organic chemistry laboratory 
technique. It covers the procedures and methods of purification of liquids, solids and 
} gases, and then considers the methods of separation and purification which are based 
I on partition between phases. An attempt has been made to cover all of the most im- 
portant techniques and to briefly describe others. References are given to more de- 
tailed discussions of the methods wherever possible. 269 pages, $7.50 


FOUNDATIONS OF CHEMICAL KINETICS 


By Sidney W. Benson, University of California. McGraw-Hill Series in Advanced Chemistry 


A critical and complete account of the theoretical background of chemical kinetics. 
at It introduces the methods of utilizing kinetic concepts in such diverse areas as catalysis, 
enzymes, and electrode reactions. A complete treatment of gas and free radical reac- 
tions makes the book useful as a reference work for workers in the field of gas phase 
\ and free radical kinetics. A carefully selected set of problems, arranged to follow the 
a sequence of topics in the text, is also included in the back of the book. 720 pages, $13.50 


\, OPTICAL ROTATORY DISPERSION: Applications to 
Organic Chemistry 


By Carl Djerassi, Stanford University. McGraw-Hill Series in Advanced Chemistry 


if The first book to be published on this aspect of modern organic chemistry theory, 
tT by an internationally known authority. The book considers almost exclusively ad- 
in vances made since 1955. It emphasizes applications to organic chemistry and to cer- 
Ac tain biochemical fields. Main emphasis is placed on steroids, terpenes, amino acids, 
and proteins and peptides. Dr. Albert Moscowitz, Dr. John A. Schellman, and 
Dr. Elkan R. Blout have each contributed one chapter to this 17 chapter work. 

293 pages, $9.50 


i McGRA\ 


Send for Copies 
On Approval 330 WEST 42ND ST 
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These important McGraw-Hill Boohs 


PRINCIPLES OF CHEMISTRY 


By L. A. Hiller, Jr., University of Illinois; and R. H. Herber, Rutgers University 


As high schools better prepare their students, it becomes necessary to introduce them 
to college chemistry in a more challenging manner. WHiller and Herber is an extra- 
ordinarily well-written, rigorous general chemistry textbook. Wherever possible, quan- 
titative relationships between the various parameters which describe chemical systems 
have been developed to the point where the student can make proper use of these 
equations. The book is designed to acquaint the student with a modern approach to 
the study of chemistry. Now Available 


CHEMISTRY FOR SANITARY ENGINEERS 


By Clair N. Sawyer, Metcalf and Eddy, Engineers, Boston 


A unique book which accurately reflects the trend to the modern scientific approach 
in sanitary engineering. The book is the outgrowth of a course taught by the author 
at Massachusetts Institute of Technology. It will prove indispensable to practicing 
sanitary engineers, chemists, and water and sewage plant operators. It provides a 
discussion of the fundamental chemistry that serves as a basis of Sanitary Engineering 
practice. The material is divided into two parts. Part I summarizes the basic chem- 
istry from each of the eight fields—general, qualitative, quantitative, organic, physical, 
colloidal, biochemistry, and radiochemistry. Part II is concerned with a treatment of 
the analytical aspects of water, sewage, and industrial wastes. 367 pages, $9.50 


INSTRUMENTAL METHODS OF CHEMICAL ANALYSIS, 


New Second Edition 
By Galen W. Ewing, New Mexico Highlands University 


This text, written at the upper-division undergraduate or graduate level, will be useful 
for practicing analytical chemists. It covers in considerable detail all those analytical 
methods utilizing instruments which are in common laboratory use, as well as many less 
familiar methods gleaned from the recent technical journal literature. Emphasis is on 
the scope and potential utility of a method, its advantages and limitations, with a dis- 
cussion of its theoretical background. 454 pages, $8.90 


RADIOISOTOPE TECHNIQUES 


By Ralph T. Overman, Oak Ridge Institute of Nuclear Studies; and Herbert N. Clark, Rensselaer 
Polytechnic Institute 


A laboratory textbook designed to give the principles and typical procedures of work- 
jng with radioactive materials. It is for use both as a text, in formal courses dealing 
with radiochemical techniques, and also as a reference and source book for these labora- 
tory procedures and manipulations. Discussions and techniques are included relative 
to the detection of radiation, errors in radioactivity measurements, the preparation of 
radioactive sources, the laboratory characterizations of radiation, and applications of 
radioisotopes. Approximately 1,000 references to literature dealing with these tech- 


niques are included. 469 pages, $10.00 
-HRPK COMPANY, INC. Sond tor 
T NEW YORK 36, N. Y. On Approval 
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Colorimetric Determination of Traces 
of Metals 


E. B. Sandell, University of Minnesota, 
3rd ed. Interscience Publishers, Inc., 
New York, 1959. xxii + 1032 pp. 
110 figs., 134 tables. 16 X 23.5 cm. 
$24. 


This standard treatise again testifies to 
the active research in the field of inorganic 
trace analysis. Since the second edition, 
new colorimetric reagents have been de- 
veloped, improvements and new uses have 
been found for older reagents, and perhaps 
most important there has grown a deeper 
understanding of fundamentals. The au- 
thor has never tried to offer encyclopedic 
coverage, and feels that it is best to pre- 
sent a thorough view of the relatively few 
methods which he judges to be the most 
important in applied analysis. Such 
critical selection has limited the size of the 
book to a thousand pages, making it 50% 
larger than before. In addition to the 
inclusion of new material, many of the 
earlier sections have been reorganized and 
rewritten. 

The first part deals with general dis- 
cussions of the methods of trace analysis, 
including methods of separation and isola- 
tion, principles of colorimetry and spec- 
trophotometry, and broad considerations 
of inorganic and organic colorimetric 
reagents. The bulk of the book takes up 
48 elements in addition to those of the 
rare earths, and for each there is a dis- 
cussion of methods of separation followed 
by methods of determination. Often 
there are discussions of the basic chemis- 
try and equilibria of the analytical sys- 
tems, thus making the book more impor- 
tant as an advanced text as well as an 
indispensable reference work. 

Consistent I suppose, with the times, 
many of our better books are entering the 
price range which tends to keep them out 
of personal libraries, but it is safe to say 
that wherever the funds have been avail- 
able those familiar with “‘Sandell”’ will not 
have waited for this review before ordering 
a copy of the third edition. 


Ricwarp W. RaMETTE 
Carleton College 
Northfield, Minnesota 


Kinetics of High-Temperature Processes 
Edited by William D. Kingery, Massa- 


chusetts Institute of Technology, Cam- . 


bridge. The Technology Press and 
John Wiley and Sons, Inc., New York, 
1959. xvi +326 pp. Figs. and tables. 
21 X 27.5cm. $13.50. 


This volume of 35 papers from various 
research groups in the United States and 
Europe was the outgrowth of a conference 
held at MIT’s Endicott House in 1958. 
It is one of the few books available which 
covers modern work in high temperature 
kinetics. The emphasis is on processes 
which involve at least one condensed 
phase; no discussion of gas kinetics is 
given. Major topics included are Imper- 
fections and Diffusion in Nonmetals, 
Diffusion in Liquids and Liquid-Solid 
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Reactions, Nucleation and Grain Growth, 
Sintering and Vitrification, Phase Trans- 
formations, Solid-Solid Reactions, and 
Solid-Gas Reactions. 

Most of the articles are reports of recent 
research and tend to assume a general 
familiarity with the field. The book is 
definitely not a textbook, but in some cases 
a critical review of the field is included. 
Especially valuable to the person reading 
for general information are the articles 
Diffusion Sintering in the Solid State, by 
R. L. Coble; Sintering in the Presence of 
a Liquid Phase, by W. D. Kingery; 
Order-Disorder Theory, by J. M. Honig; 
Kinetics of Graphitization, by 8S. Mrozow- 
ski; Movement of Ions in Solid Oxides, by 
K. Hauffe; and The Kinetics of Thermal 
Decomposition, by I. B. Cutler. The 
expert will find the presentation of un- 
solved problems, both in the formal papers 
and the recorded discussions, extremely 
useful in evaluating his ideas for future 
research activities. 


JOHN L. MARGRAVE 
University of Wisconsin 
Madison 


Annual Review of Physical Chemistry. 
Volume 10, 1959 


Edited by H. Eyring, University of 
Utah, with C. J. Christensen, University 
of Utah, and H. S. Johnston, University 
of California, associate editors. Annual 
Review, Inc., Palo Alto, California, 
1959. vii + 537 pp. 16 X 23 em. 
$7. 


In Volume 10 of this well-known series, 
nineteen fields of physical chemistry are 
reviewed. It is the policy to alternate 
coverage of certain topics so that about 
thirty fields can be covered in a three-year 
period. 

The topics covered and the authors are 
as follows: Thermochemistry and Ther- 
modynamic Properties of Substances, J. 
M. Sturtevant; Experimental Molecular 
Structure, O. Bastiansen and E. W. Lund; 
The Kinetics of Reactions in Gases, A. F. 
Trotman-Dickenson; Physical and Chemi- 
cal Properties of Surfaces, J. M. Honig; 
Block and Graft Copolymers, G. M. 
Burnett; Ion Exchange, H. F. Walton; 
Trapped Energetic Radicals, J. L. Frank- 
lin and H. P. Broida; Physical Organic 
Chemistry, V. Gold; Proteins and Syn- 
thetic Polypeptides, H. A. Scheraga; 
Heterogeneous Equilibria and Phase Dia- 
grams, R. F. Porter; Solutions of Electro- 
lytes, J. C. Poirier; Solutions of Non- 
electrolytes, G. S. Rushbrooke; Radiation 
Chemistry, A. Charlesby and A. J. Swallow; 
Quantum Theory, Theory of Molecular 
Structure and Valence, J. A. Pople; Elec- 
tronic Spectra of Organic Compounds, J. 
R. Platt; Vibration-Rotation Spectra, 
R. M. Hexter; The Solid State, W. J. 
Moore; Nuclear and Paramagnetic Res- 
onance, G. K. Fraenkel and B. Segal; 
High Temperature Chemistry, J. L. 
Margrave. 

This book is written by experts for ex- 
perts. The inclusion of British and Nor- 
wegian authorities is a welcome way of in- 
suring different approaches and points of 
view in regularly reviewed fields. The 


concluding dates of coverage for all chi p- 
ters are clearly indicated. Another use‘, 
feature is the extensive subject index and 
the complete authcr index. Each chap:er 
has an extensive list of references. This 
reviewer cannot resist registering his ¢ ir- 
prise to find on p. 395 that a selection from 
Lord Byron’s ‘‘Childe Harold’’ is used to 
help explain techniques for investigat ng 
geometries of reaction intermediates! 

Like the other volumes in this se es, 
Volume 10 should be on the shelf of ey ory 
teacher and research worker in the fiel:. of 
physical chemistry. 


Scorr L. Krrrs zy 
Marquette Unive: sity 
Milwaukee, Wisco: sin 


Chemical Process Principles. Pari 2: 


Thermodynamics 


Olaf A. Hougen, University of Wis. 
consin, Kenneth M. Watson, Illinois 
Institute of Technology, and Roland A. 
Ragaiz, University of Wisconsin. 2nd 
Edition. John Wiley & Sons, Ine., 
New York, 1959. xviii + 567 + xxxvii 
pp. Figs. and tables. 16 23.5 cm. 
$9.75. 


This revision reflects the most recent 
technological advances and includes much 
new material as well as careful upgracing 
of the older material. The new material in 
this edition includes: (a) general methods 
for development of thermodynamic rela- 
tionships, (b) improved generalized tables 
of state and thermodynamic properties, 
(c) thermodynamics of fluid flow including 
compressible fluids at subsonic and super- 
sonic flow, (d) cycle analysis of modern 
vapor turbine power units, (e) solubility, 
(f) thermodynamics of sepuration pro- 
cesses, (g) vapor-liquid equilibria and (h 
chemical equilibria. 

The writing is done with the same clarity 
of the first edition and no doubt will receive 
the same wide acceptance. 


Joun J. McKerta 
The University of Texas 
Austin, Texas 


The Romance of Chemistry 


Keith Gordon Irwin. The Viking Press, 
Inc., New York, 1959. xi + 148 pp. 
Figs. 16 X 24cm. $3.75. 


There is general agreement among ¢hem- 
ists that there is a romance of chemistry. 
Professor Irwin has selected well from the 
history of chemistry to illustrate this point. 
The author’s narrative spans the centuries, 
beginning with the early chemical arts of 
the ancient world to the more exact svience 
of modern times when atoms are ac‘ ually 
being created artificially. 

Frequently the vivid words of the emi- 
nent scientists themselves are used. 
Agricola is quoted from his Re letal- 
lica’”’ on such topics as On Mining as 4 
Business, On the Claims of Alchemis‘<, 
the Trickery of Alchemists, Suggest: for 
the Young Assayer, and On Invest: ig 
Mining Stock. More than 400 years ‘ater, 
the writings of this great metallurgi-t are 
still valid. 
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Your Most 
Complete Catalog 


SAVE TIME Searching Through Dozens 
of Catalogs 


SAVE SPACE Wasted on bulky catalogs 


SAVE PURCHASING COSTS Buy 
from one economical source 


The new WACO buyers’ guide is the 
most compact, complete catalog in the 
chemical field. Because no words are 
wasted, you find information you need 
faster and easier. Because items are 
described and illustrated, you can be 
sure you're ordering what you want. 
Thousands of items are shown in true 
alphabetical order with complete cross- 
indexing to help you find what you want 
in seconds. 


NEW ADDITIONS 

Gas Chromotography 
Environmental Equipment 
Laboratory Presses 

Tensile Testing Equipment 
Glassware Washers 


MANY ENLARGED LISTINGS 
Thousands of other items in Compact, 
Alphabetical Order, Cross Referenced 
for Immediate Finding. 


WRITE FOR YOUR COPY TODAY 


LABORATORY SUPPLIES AND! EQUIPMENT 


WILKENS-ANDERSON CO. 


4525 W. DIVISION ‘ST. CHICAGO 51, ILL. 


The introductory chapter on the early 
chemical arts is perhaps too short and 
sketchy. Four pages are devoted to how 
ancient Egypt made a beginning in chemi- 
cal research and only two pages are allotted 
to chemistry and alchemy. The achieve- 
ments of Moslem scientists during this 
early period are treated adequately and 
fairly. As the representative of a metals 
industry, this reviewer can heartily agree 
with the author’s statement that “The 
chemical production of metals can be con- 
sidered the greatest of all man’s chemical 
achievements.” 

Chapter 2 is appropriately entitled A 
Break in the Chemical Barrier. It con- 
cerns the work of Boyle, Priestley, Lavoi- 
sier, and Scheele. The pseudo-magic of 
alchemy becomes the science of chemistry. 
The following chapter, Visioning the Un- 
seeable, centers about the achievements of 
Dalton and Cavendish. This logically 
leads to a consideration of Gay-Lussac, 
Avogadro, and Berzelius in the chapter 
entitled, Chemical Secrets of the Gases. 
Chapter 5, On the Trail of New Elements, 
involves Davy, Bunsen, Moissan, Mende- 
lyeev, and Ramsey. Kekulé and Wohler 
are treated in the following chapter entitled 
Organic Chemistry on the Move. Science 
for a New Century outlines the work of 
Moseley and the Curies and devotes’a few 
paragraphs to isotopes, inside the atom, 
and nuclear fission. Because so much prog- 
ress has been made in the last two decades, 
this chapter is totally inadequate even if 
designed for junior high school students. 
The final chapter, Some Achievements of 
the Chemist in Industry, is more an ap- 
pendix. It simply summarizes the tech- 
nical careers of Hall, Frasch, Haber, and 
Langmuir without giving a student enough 
background to prepare him for present day 
industrial research or production. 

High school students will find this book 
highly useful as a supplement to their 
introduction to the study of chemistry. 


J. GLADIEUX 
Union Carbide Metals Company 
Niagara Falls, New York 


Property Measurements at 
High Temperatures 


W. D. Kingery, Massachusetts In- 
stitute of Technology. John Wiley & 
Sons, Inc., New York, 1959. xii + 
416 pp. Figs. and tables. 19 X 
26.5em. $16.50. 


W. D. Kingery probably has as broad 
experience in the scientific study of high 
temperature properties as anyone in the 
world. He has added to that experience 
a great amount of scholarly research in 
order to produce this book on the nature 
and techniques of high temperature 
property measurement. 

The titles of the fourteen chapters of 
the book are Temperature Measurement; 
Laboratory Refractories; Laboratory Fur- 
naces; Heat Conduction and Radiation; 
Density and Thermal Expansion; 
Strength, Elasticity, and Deformation of 
Solids; Thermal Stress Resistance; Vis- 
cosity; Rate Measurements; Calori- 
metric Measurements; Phase Equilibria 


(Continued on page A382) 
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@ For excellent thermal shock resistance, and 
inertness 

e For guarding the real purity of your com- 
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strength, impermeability in ball & socket 
joints, standard taper joints, graded seals 


A wide variety of laboratory ware is available in 
all types and sizes. Also we fabricate to your 
specifications. See our ad in Chemical Engineer- 
ing Catalog. 
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THERMAL AMERICA 


Introducing a most important 
and authoritative new series . . . 


EDITORS-IN-CHIEF 
E. A. Guggenheim, F.R.S. Reading 
J. E. Mayer, California, La Jolla 
F. C. Tompkins, Imperial College, London 
Chairman of the Editorial Advisory Group 
I. R. Maxwell, Publisher at Pergamon Press 


The International Encyclopedia of Physical Chemistry and Chemi- 
cal Physics is to be an authoritative and comprehensive presenta- 
tion of the domain of knowledge which lies between and overlaps 
chemistry and physics. Each volume—between 50 and 100 
volumes are now planned—will be written primarily for the physi- 
cal chemist and chemical physicist but many volumes will be of 
value to other scientists: to chemists and physicists generally, 
and also to biochemists and biophysicists. Experimental details 
of an essentially practical nature are not emphasized in the En- 
cyclopedia, but a thorough background of the theoretical aspect 
of techniques is included so that these may be understood and ap- 
plied to the fullest extent. 

The Editors-in-Chief have arranged the subjects to be included 
in the Encyclopedia in some twenty groups called ‘General 
Topics.” These groups were chosen to establish continuity and 
coherence within the Encyclopedia so that the relationship of 
each volume to the others is manifest. Each volume is restricted 
to about 200 pages as each has a large measure of independence 
and may be purchased separately without reference to other 
books in the series. 

When completed the Encyclopedia will be a compendium and 
synthesis of physical chemistry and chemical physics as these 
subjects stand at mid-century. It will be a landmark in scientific 
publishing and will be used for many years by scientists, univer- 
sity teachers and students. 

NEARLY 100 VOLUMES ARE GROUPED 
IN THE FOLLOWING TOPICS 
MATHEMATICAL TECHNIQUES, H. Jones, Editor 
CLASSICAL AND QUANTUM Mecuanics, Per-Olaf Lowdin, 
Editor 
ELECTRONIC STRUCTURE OF Atoms, Clyde Hutchinson, 
Jr., Editor 
MOLEcuLaAR Binp1nG, Editor to be appointed 
MOLECULAR PROPERTIES. (a) Electronic, (b) Non-Elec- 
tronic. Editors to be appointed 
Vol. I-ELEMENTS OF THE KINETIC 
THEORY OF GASES 
by E. A. GUGGENHEIM, (June, $3.00) 


This volume describes in an elementary way the most impor- 
tant features of the kinetic theory of gases, and as such will 
prove most useful to physical chemists and chemical physicists 
who would not normally have a standard of mathematics 
necessary for the more advanced treatments. 


CxiassicAL THERMODYNamMics. D. H. Everett, Editor 
SratTisticaL Mecuanrics. J. E. Mayer, Editor 
TRANSPORT PHENOMENA. J. E. Mayer, Editor 
THE State. J.S. Rowlinson, Editor 
THE IDEAL CRYSTALLINE STATE. M. Blackman, Editor 
IMPERFECTIONS IN Soups. A. B. Lidiard, Editor 
MIXTURES, SOLUTIONS. CHEMICAL AND PHASE EQUILIB- 
M.L. McGlashan, Editor 
PROPERTIES OF INTERFACES. D. H. Everett, Editor 
EQUILIBRIUM PORPERTIES OF ELECTROLYTE SOLUTIONS. 
R. A. Robinson, Editor 
a PROPERTIES OF ELECTROLYTES. R. H. Stokes, 
ditor 
MACROMOLECULES. C. E. H. Bawn, Editor 
DIELECTRIC AND MAGNETIC PROPERTIES. Willard Stout, 
Editor 
Gas Kinetics. A. Trotman-Dickenson, Editor 
SoLuTION Kinetics. R. M. Noyes, Editor 
AND SuRFACE Kinetics. F. C. Tompkins, Editor 
RADIATION CHEMISTRY. R. Livingston, Editor 
Write now for full details of this outstanding series 


PERGAMON PRESS, Inc. 


122 East 55th Street, New York 22, N.Y. 
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and Fusion Characteristics; Chemica] 
Thermodynamic Measurements;  F 
trical and Magnetic Properties; nd 
Surface Energy. Author and subject 
indexes and seven brief appendixes are 
included. The appendixes contain mz inly 
calibration data for temperature messur- 
ing devices. 

Each chapter normally begins with 
discussion of the variables that a Tect 
the property or subject under discussion 
and of the particular experimental dif- 
ficulties involved in a study of the prop. 
erty or subject. Various kinds of ex. 
perimental techniques are then presented 
and the advantages, disadvantages, and 
experimental difficulties arising from use of 
different types of apparatus are discussed. 
A section, usually brief, on applications 
is then followed by an extensive list of 
reference sources. 

These subject bibliographies are among 
the most useful features of this useful 
book. Illustrating the nature and or. 
ganization of this bibliographical material, 
the references to the chapter on Thermal 
Stress Resistance are organized under the 
sub-headings: General Discussions of 
Thermal Stresses; Internal Stresses; 
Stresses in Surface Coatings; Thermal 
Stresses in Brittle Materials; Thermal 
Stresses in Ductile Materials; and 
Thermal Stress Test Methods. No chap- 
ter lists less than 50 references and several 
contain more than 100. 

As a work of English literature the 
book has deficiencies. Some sections 
look hurriedly written. A little addi- 
tional care in the editorial offices could 
have saved the book from this deficiency 
and from the unnecessary number of 
typographical errors present. 

But in scientific and engineering con- 
tent, the book is excellent. Professor 
Kingery has an enviable faculty for per- 
ceiving the essence of a problem and for 
recognizing and delineating in clear fashion 
the experimental problems in an investiga- 
tion. Few experts in the various areas 
covered by Professor Kingery’s book will 
fail to find items of new information or 
useful suggestions, and investigators who 
are undertaking studies in new research 
areas will find the book invaluable. The 
book constitutes the most useful general 
reference work now available for those 
engaged in property studies at high 
temperatures. 


ALAN W. Searcy 
University of California 
Berkeley 


Comprehensive Analytical Chemistry. 
Volume 1A: Classical Analysis 


Edited by Cecil L. Wilson and /avid 
W. Wilson. D. Van Nostrand Co., 
Inc., Princeton, New Jersey, 1959. 

xix + 577 pp. Figs. and tables. 16. 

X 23 em. $14.50 subscription; £17.50 

single volume. 

This is the first of five volumes, some 
of several parts, which will cover ‘‘al! ‘ypes 
of analytical determinations.” This 
major work is edited by two disting ished 
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being utilized in a wide range of products. 
To name a few: carbons for arc lighting, {| ‘mre. 
lighter flints, TV tube manufacture, cam- 

vet develop 


era ienses, ceramic stains, alloys, paint 
driers, microwave equipment. 


The Complete Line of Rare Earth, 
Thorium and Yttrium Compounds 


--.in laboratory or production quantities! 


General Chemical is pleased to announce an important commercial quantities, thus providing you with a single 
addition to its Baker & Adamson reagents and fine source for all your needs . . . for laboratory, product 
chemicals: development, and process use. 

... the complete line of rare earth, thorium, and yttrium And B&A, with its coast-to-coast network of 24 
chemicals made by America’s foremost producer of these regional warehouses, offers the added advantage of fast 
vital specialty products, Lindsay Chemical Division of localized service from stocks that can be built to meet 
American Potash & Chemical Corporation. your day-to-day requirements. 

These chemicals represent. an important addition to Your first order will show you why it’s wise to make 
the more than 1,000 laboratory and scientific chemicals “B&A” your source! For full particulars, data sheets 
available from B&A, and meet the same high quality and technical information, phone or write your nearest 
standards. They are available in small packages and General Chemical office. 


*T.M. American Potash & Chemical Corporation 
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British analytical chemists and is the first 
major reference work devoted to analytical 
chemistry in nearly 20 years (‘“‘Scott’s 
Standard Method of Analysis,” 5th ed., 
1939). The Advisory Board includes such 
men as: F. Feigl, L. Gordon, E. B. 
Sandell, L. T. Hallett, and P.W. West. 
The Preface states, ‘‘It is hoped to include 
the widest selection of analytical topics— 
to give material in sufficient detail to allow 
it to be utilized directly, not only by pro- 
fessional analytical chemists, but also by 
those workers whose use of analytical 
methods is incidental to their work rather 
than continual. All types of analytical 
determinations, classical, instrumental, 
and physical, will be covered, from both 
the theoretical and practical aspects.” 
With this stated purpose the editors and 
contributors to Volume 1A have done a 
magnificent job. The international flavor 
(or is it flavour?) of the contributors 
stimulates the reader. Each chapter is 
well organized, and several major topics 
are covered in various aspects (Weighing, 
by G. F. Hodsman, and a corresponding 
passage under Inorganic Gravimetric 
Analysis, by C. L. Wilson, offer one 
example). There is good balance between 
theory and practice, and the laboratory 
directions seem concise and accurate. 
Lack of space permits only an inade- 
quate description of all the contents of 
this first volume, but a chapter listing will 


indicate the scope of the presentations. 
Chapter 1, General Introduction, 10 pages, 
is the finest authoritative summary of 
the importance, progress, and goals of 
analytical chemistry that the reviewer 
has seen in print. This passage is recom- 
mended both to students and teachers of 
analytical chemistry as an excellent state- 
ment of purpose. Chapter 2, Analytical 
Processes, 225 pages, includes such topics 
as materials, sampling, statistics, measure- 
ment, solvent extraction, and organic 
reagents in inorganic analysis. Chapter 
3, Gas Analysis, 92 pages, includes de- 
scriptions of reagents, sampling techniques 
and apparatus in current usage. An im- 
portant section includes analytical notes 
on 21 important gases. Chapter 4, 
Inorganic Qualitative Analysis, 69 pages, 
and Chapter 5, Organic Qualitative 
Analysis, 33 pages, present up-to-date 
schemes and techniques in both areas. 
Included are the ring oven method by H. 
Weisz and spot-test procedures. Chapter 
6, Inorganic Gravimetric Analysis, 115 
pages, includes passages on techniques, 
reagents (purity, organic reagents, ab- 
sorbents, etc.), apparatus (filtering media, 
heating devices, etc.), and precipitation 
from homogeneous solution. 

Each chapter contains a brief introduc- 
tion and is followed by a comprehensive 
reference list with many of the entries 
having a sentence description of their con- 
tents. The number of figures and tables 
is held to a minimum. 

This volume is recommended for all 


teachers of analytical chemistry and all 
other professional personnel associated w ith 
this field. It will supplement any scient ific 
library. Volume 1B, a continuation of 
“Classical Analysis,’ and Volume 
“Gravimetric and Titrimetric Determi1a- 
tion of the Elements,’’ are eagerly awai ed, 


J. M. PApPENHA: EN 
Kenyon Coi ege 
Gambier, (hio 


The Physico-Chemical Constants of 
Binary Systems in Concentrated Solv- 
tions. Volume 3: Systems with Metal- 
lic Compounds 


Jean Timmermans, Universite Lire, 
Brussels, Belgium. Interscience ub- 
lishers, New York, 1960. xiii + 1322 
pp. Tables. 19 + 24.5cm. $36. 


The author’s claim for Volume 3 of this 
series is that it is a collection “of all the 
numerical data published about conven- 
trated binary mixtures with at least one 
metallic compound.” (See TH1s JouRNAL, 
37, A46 (1960) for a general description 
of scope and style.) The systems covered 
are: two metallic salts, water plus salts 
of monovalent metals, water plus salts of 
polyvalent metals, and metallic salts in 
other solvents. 

Users must be warned that data are re- 
ported (of necessity!) uncritically. For 
example, in eleven pages of tables re- 
porting freezing points of binary systems 


Organic Reactions — Volume XI 


Experimental Biochemistry 


Editor-in-Chief: ARTHUR C. COPE, Massachusetts Institute of Tech- 
nology. Contains chapters on: The Beckmann Rearrangement, The Dem- 
janov and Tiffeneau-Demjanov Expansions, Arylation of Unsaturated 
Compounds by Diazonium Salts, The Favorskii Rearrangement of Halo- 
ketones, and Olefins from Amines: The Hofman Elimination Reaction 
and Amine Oxide Pyrolysis. 1960. Approx. 512 pages. Prob. $12.00. 


A Manual for the Organic Chemistry Laboratory 
Second Edition 


By LEIGH C. ANDERSON, University of Michigan; and the late WER- 
NER E. BACHMANN. With the assistance of ROBERT C. ELDER- 
FIELD and P. A. S. SMITH. This is a thorough revision of a standard 
lab manual; discussions now precede the sections on experiments, and 
the authors have completely modernized the mechanism parts of these 
discussions. 1960. Approx. 160 pages. Prob. $3.95. 


Photochemistry in the Liquid and Solid States 


Edited by LAWRENCE J. HEIDT, M.I.T.; ROBERT S. LIVING- 
STON, University of Minnesota; EUGENE RABINOWITCH, Univer- 
sity of Illinois; and FARRINGTON DANIELS, University of Wisconsin. 
1960. 174 pages. $6.00. 


A Laboratory Manual 


By GERALD LITWACK, The University of Pennsylvania. Designed for 
the use of graduate students and advanced undergraduates, this book 
contains a series of selected experiments from the areas of carbohydrates, 
lipides, proteins, and enzymes. Introduces new techniques, and stresses 
the quantitative aspects of experimentation. 1960. Appox. 325 pages. 
Prob. $6.00. 


Advanced Organic Chemistry 
Third Edition 


By G. W. WHELAND, University of Chicago. The author continues to 
stress the resonance theory, since he believes that it gives the most casily 
understood description of the states of molecules with interm: diate 
structures. He also briefly treats the molecular-orbital theory. His 
viewpoint is primarily theoretical, and factual details are brough: in to 
illustrate general principles. New topics include: electronic ar nv 
clear magnetic resonance; conformational analysis; and the Hai \mett 
tho-sigma relations. 1960. 823 pages. Prob. $18.00. 


Send for examination copies. 


JOHN WILEY & SONS, Inc. 


440 Park Avenue South, New York 16, ». Y. 
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REAGENT 

Means high purity; 
actual lot analysis 
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a FISHER 
CERTIFIED REAGENT 


Unusually high concentration, ultra 
high-purity, and stability are three 
features that organic and inorganic 
chemists will immediately notice in 
using Fisher Certified Hydrogen Per- 
oxide 50%. There is also a money-sav- 
ing feature . . . higher strength means 
that chemists use less. 

Organic chemists will find this im- 
portant reagent especially useful for 
organic oxidations . .. water is formed 
instead of active by-products. 

The high-purity provides many in- 
organic uses, such as purifying beryl- 
lium for nuclear work or as a reducing 
agent with permanganates, dichro- 
mates, and ceric salts. 

Fisher Certified Hydrogen Peroxide 
50% is available direct from stock. 
Catalog No. H-341. 

B-80a 


A TECHNICAL DATA SHEET 
‘s yours for the asking. Write to 


109 Fisher Building Pittsburgh 19, Pa. 
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with KCl, at least a dozen different figures 
are given for pure KCl ranging from 759° 
to 790°C. Nevertheless, this is a monu- 
mental work and a reference library 
necessity. 


w. 2. 


Electrophoresis: Theory, Methods, and 


Applications 


Edited by Milan Bier, Fordham Univer- 
sity and Institute of Applied Biology, 
Inc. Academic Press, Inc., New York, 
1959. xx + 564 pp. Figs. and tables. 
16 X 23.5em. $15. 


Information accumulates, techniques be- 
come subjects, and subjects become books. 
The expansion of biochemical information 


has resulted in specialized journals, books | 
about individual compounds, and books | 


about specific techniques. A voluminous 
literature is not necessarily good or bad. 
However, well written and carefully edited 
journals and books are most important 
in the organization and evaluation of in- 
formation. Biochemists have been for- 
tunate in the individuals who organize and 


edit their literature. Milan Bier has | 
edited an authoritative and thorough dis- | 
The editor | 
and contributors should be commended | 


cussion of electrophoresis. 


for their work. 

The book includes an Introduction by 
Tiselius and the following articles: 1. 
Electrical Potentials in Colloidal Systems, 
Overbeek and Lijklema; 2. 


and Nielsen; 3. Moving Boundary Elec- 
trophoresis-Theory, Longsworth; 4. Mov- 
ing Boundary Electrophoresis-Practice, 
Longsworth; 5. Paper Electrophoresis, 
Wunderly; 6. Zone Electrophoresis in 
Various Types of Supporting Media, 
Kunkel and Trautman; 7. Preparative 
Electrophoresis Without Supporting 
Media, Bier; 8. Application of Moving 


Boundary Electrophoresis to Protein Sys- | 
tems, Brown and Timasheff; 9. Clinical | 


and Physiological Applications of Electro- 
phoresis, Moore; 10. The Electrophoresis 
of Virus, Bacteria, and Cells, and the 
Microscopic Method of Electrophoresis, 
Brinton and Lauffer; 11. 
of Zone Electrophoresis, Wieland. 

While much of the material in this book 
has been discussed elsewhere, a new and 
current discussion often gives a new and 
interesting perspective. This is a good 
reference book. The references are not 
an exhaustive compilation but a selective 
guide to the literature. Since two con- 
tributors mention the scarcity of electro- 
phoretic data for nonaqueous systems, it 
is unfortunate that the studies of Garvin 
on the electrophoresis of lipids in water- 
free and water-poor solutions were omitted. 
The reviewer considers this book a sig- 
nificant addition to his personal library 
and recommends it to those who use 
electrophoresis frequently or occasionally 
in their work, and to teachers who need an 
authoritative discussion as background 
for their teaching program. 


Davin G. CoRNWELL 
Ohio State University 
Columbus, Ohio 
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Methyl-bis-Chloroethylamine; B-Methylerotonic Acid; 3-Methy!- 
cytosine; Methylnonylketone; 8-Naphthaleneacetic Acid; N-Naph- 
thyl-N’-diethylpropylenediamine; Naphthyl Red; Neurine Bromide; 
Nitrosomethylurea; Nordihydroguaiaretic Acid;  Osmic Acid; Para- 
banic Acid; Peroxidase; Phenolohthalein Giucuronide; 
Phenylpyruvic Acid; Phosphopyruvic Acid; Phthiocol; Pregnenolone; 
Protocatechuic Acid; Popecentee Pyocyanine; Pyrimidine; Reductic 
Acid; Sodium Amide; Sod “bphingomyelin, ‘Sphin- 
Chloride; o-Ter- 
B-Tocopherol; 
erol P| 


West 60th St. New York 23,N.Y. 
Telephone Plaza 7-6317 
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NEW! cenco° 
Mobile Laboratory 


For science teacher demonstrations 
in different locations, any 
vantage point. Moves quickly. 
Equipped with gas, electric 
and water services, support 
rods and pegboard display 
panel. Roomy storage 

area. In attractive 

colors, large 

Formica top. 

Write for 

full details. 


EACH 
$295.00 


CENTRAL SCIENTIFIC CO. 


A Subsidiary of Cenco Instruments Corporation 
1718-E Irving Road e Chicago 13, 


an 
Santa Clara Los Angeles 


Toronto Montreal Vancouver 


WI Es 
Presents 


the ~~ 
NEW 


right-a-weigh one-pan 
analytical balance 
by Ainsworth 


Write for Latest Racine Cata- 

log featuring Timers and 

Chronographs for Chemical 
Research 


Available at leading Scientific 
Supply Firms; if unobtainable 


locally write to us 


GALLET TIMERS 


CHRONOGRAPHS 


ULES A.GINE «company. 


Specialists wr Fine Trmers — Since 1890 
20 WEST 47th STREET, NEW YORK 36 


The original Ainsworth 
Right-A-Weigh, one-pan 
analytical balance has 
been very popular for 
the last five years be- 
cause it is fast, accurate, 
easy - to - use, practical, 
and has the quality and 
the dependability of all 
Ainsworth balances. 


NEW FEATURES OF NEW MODEL SC 


@ COMPACT CASE — Lighter, smaller, smoother. 


@ COMPENSATED BEAM — More accurate, sturdy, 
stable. 


@ LIGHT, LARGE WEIGHING CHAMBER — Better 
visibility of sample. 


@ INDEPENDENT PAN-BRAKE — Adjusts pan before 
beam release. 


@ WRAP-AROUND TOP — Interior better protected, more 
accessible. 


@ EASY WORKING DOORS — Comfortable finger-grips. 


@ GEARLESS DRIVE FOR COUNTERS — Smooth and 
reliable, 


Write for further information 


New York Laboratory Supply Co., Inc. 


8 VARICK STREET NEW YORK 13 
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Just published! 
Ket the definitive edition 


Photometers 


TESTED DEMONSTRATIONS 
IN CHEMISFRY_. 


This volume, the fourth edition of a 
publication designed to support the 
imagination and ingenuity of chemis- 
try professors, carries under one cover a 
collection both definitive and complete. 


CONTENTS 


e All the “Tested Demonstrations in General Chemis- 
try”’ by Professor Hubert N. Alyea, Princeton University, 
which appeared each month in the Journal of Chemical 
Education during the years 1955 and 1956. 


e “Demonstration Abstracts,” compiled by Professor 
Alyea, started as a monthly feature in January 1957, and 
are collected for the first time in the present volume. 
These are abstracts of all the demonstrations which 
appeared in the Journal of Chemical Education from 1924 
through 1956 (33 volumes). 


“Chem Ed Tested Demonstrations,” edited by 
Professor Frederic B. Dutton, Michigan State University. 
72 such demonstrations are included in this volume. 
These have captured the interest of teachers in schools 
and colleges over the entire world and its list of con- 


No. 2070 tributors is truly international. 


Designed for the rapid and accurate determina- Complete Index: This is a selective index, designed to 
tion of thiamin, riboflavin, and other substances be suggestive and helpful but not to do all the work for 
which fluoresce in solution. The sensitivity the reader. So vast a literature as that here covered 
and stability sae such that it has been found (36 volumes of the Journal of Chemical Education) con- 
particularly useful in determining very small 
amounts of these substances. 


taining voluminous details, cannot be classified under a 
reasonably sized list of topics. Neverthless, an index 
enhances the usefulness of this volume as an adjunct to 
the more extensive annual and cumulative indexes of the 
Journal of Chemical Education. 


————KLETT SCIENTIFIC PRODUCTS. 
pages ” 

BIO-COLORIMETERS e GLASS ABSORPTION CELLS $3.00 EACH 

COLORIMETER NEPHELOMETERS e GLASS STANDARDS 


10-19 copies, 2.75 EAC!! 
20 or more, 2.50 EAC!: 


k /e¢f Manufacturing Co. CHEMICAL EDUCATION PUBLISHING CO. 


20TH AND NORTHAMPTON STREETS ca EASTON, PA 


179 EAST 87TH STREET, NEW YORK, N. Y. 
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This 100-page book on the desiccating agent 
which has served the chemical and engineering 
industries for 25 years will be sent to you without 
obligation. 


“DRIERITE AND ITS APPLICATIONS” 
provides useful data on the relations of water 
vapor to air and other gases, an outline of the 
properties and behavior of DRIERITE, and 
illustrations of equipment designed for particu- 


lary drying processes. 
The original scientific papers are reprinted in 
full: 


SOLUBLE ANHYDRITE AS A 
DESICCATING AGENT 


1. Preparation & General Characteristics 
2. Drying of Organic Liquids 


The book is completely indexed with many 
references to regeneration, laboratory pro- 


cedures and methods, and industrial practices. 


There will be no sales follow-up to your request. 


W. A. HAMMOND DRIERITE COMPANY 


Xenia, Ohio 


PARR BOMBS 


For rapid combustion and fusion 


reactions with sodium peroxide, 
and for other laboratory purposes 


AC2E 22 mi. 
This is a general-purpose 
bomb with electrodes for hot 
wire ignition. It is widely 
used for determining sulfur, 
chlorine, phosphorus and 
other elements in a great 
variety of combustible or- 
ganic materials. Furnished 
with a 94% Ni cup and Ni- 
plated brass cover. Other cups 
and covers are available. 


A1ACD 22 mi. 
This bomb is the same as 
AC2E except it has a 5-inch 
stem for use in the Parr per- 
oxide bomb calorimeter. It is 
used for measuring heats of 
combustion, also for chemical 
analyses following calorimet- 
ric tests. 


AC4E 22 mi. 
This bomb is similar to AC2E 
except it has a gas connection 
for purging with an inert gas. 
It is used with a Parr 1411 
calorimeter for measuring the 
heats of combustion of ther- 
mite and other self-burning 
pyrotechnic mixtures. 


AC3E 22 mi. 
This bomb has a plain cover 
without electrodes. It is used 
for sodium peroxide reactions 
which can be started by heat- 
ing with a gas torch. Cups of 
94% Ni, 3 Ni, 99+% Ni, 
carbon steel and stainless steel 
are available. 


A116AC 42 nil. 
This bomb is similar to AC- 
2E except all parts are larger 
and heavier than in the 22 
ml. bomb. It will accommo- 
date samples twice as large as 
AC2E and AC3E. 


A2AC4 45 ml. 
This bomb is the same as 
AC3E except the cup is 37%” 
deep to provide a 45 ml. in- 
ternal volume. Cups of stain- 
less steel, 94% nickel and 
99+% nickel are available. 


A2AC3 8 ml. 
This bomb is similar to AC3E 
except it has a smailer cup 
with a hemispherical bottom. 
Sodium peroxide reactions are 
started by heating with a gas 
torch. The cup is 94% nickel. 


AIMB 2.5 mi. 
This is the smallest of the 
several Parr peroxide bombs. 
It has a 94% nickel cup and 
cover, and is used for treating 
micro samples. 


Ask your PARR Dealer for details, or write direct 
PARR 


INSTRUMENT CO. 
MOLINE, ILLINOIS 


Volume 37, Number 6, June 1960 / A389 


| 
| 
Y @b 
| 
| 
| 
AIACD 
AC4E 
| 
| | 
| 1 
~ 
CACHE 
| | = 
| | 
A2AC4 
| 
. 
4 
i 
| AIMB 
PA 


APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


temperature 
contro/ 


INSTRUMENTS for 
RESEARCH 
INDUSTRY | 
CHELTENHAM, 


WIDE-ANGLE PROTECTION 
Send for Catalog 


CHELTENHAM, PA. 


NOW OVER 5/00 
CHEMICALS 


@ Mercury Diethyl 
Mercury Dimethyl 
Mercury Diphenyl 
Mercury Salicylate 
Mercury Tannate 
Mesaconic Acid 
Mescaline Base 
Mesoporphyrin 
Mesotartaric Acid 
Mesoxalamide 
Methioninol, dl 
Methoxinine, dl 
9-Methylanthracene 
Methyl Arachidonate 
5-Methylbenzotriazole 
a-Methylcellobioside 
8-Methylcellobioside 
5-Methylcystosine 

e 5-Methylfurfural 

@ Methyl Glucuronide 
a-Methylglutaric Acid 


FOR OUR NEW 
COMPLETE CATALOGUE 


17 West 60th St.rNew York 23, N.Y. 
Pla 7 -B17%: 
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MEL-TEM an integrated 
capillary melting poe appara- 
tus reaches effortlessly 
in only 6 min 

MEL-TEMP is o to 500°C 
and renders obsolete the usuai 
combination of hazardous fluid- 
type bath plus sluggish high 
temperature block. Heater is 
controlled by variable  trans- 
former and excellent viewing is 
rovided by built-in light and 
lens. Attractive gray hammer- 
tone base occupies only 4”x5”. 


only $97.50 includes 
400°C thermometer and m.p. capillar- 
ies. F.0.B. destination in U.S.A. from stock. 
Write for LABORATORY DEVICES 
Bulletin 60 p.9, BOX 68, CAMBRIDGE 39, MASS. 


RARE and FINE ORGANICS 


ortho-AMINOBIPHENYL 
BRUCINE ALKALOID 
DIBENZOYL DISULFIDE 
ELAIDIC ACID 

IMIDAZOLE 
NITROCYCLOHEXANE 
PENTADECANOIC ACID 
alpha-PHENYL INDOLE 

2,3,& 4-PYRIDINE ALDEHYDES 
ortho-VANILLIN 


Write for catalog #3—Over 12,000 
compounds 


(kek) LABORATORIES 


Incorporated 
177-10-93 Ave., Jamaica 33, N. Y. 


“STANDCO” 

VARIABLE SPEED 
LABORATORY 
STIRRER 


A precision made High Quality 
Stirrer with 2 Hollow Shafts. 


Low speed approx. 18-270 RPM 
RPM 


High Speed approx. 150-2250 


With increased power 
at decreasing speeds. 


Rugged and compact with 
many outstanding features. 


BULLETIN 1002 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE, NEW YORK 7,N.Y. 


RARE cutmicars 
CESIUM & RUBIDIUM METALS 


A. D. MACKAY, INC. 
98 Broadway, New York 38, N. Y. 


ED BUYER’S GUIDE—— 


Advertising Rates 
$10.00 per inch 
11.00 per inch 
12.00 per inch 


SPECIFY KERN 


When you want to. 

combine accurac, 

and efficiency in 

sturdy instrumer: 

at a moderate pric» 
. specify 


KERN 


FULL-CIRCLE 


POLARIMETER 


available through your lab supply dealer 
Ask for Bulletin KP 567 


5 Beekma 
KERN COMPANY Yoru 


| POTASSIUM ARSENATE | 
SILVER ARSENATE 
LITHIUM ARSENATE 
Some of the many special chemicals we 
manufacture 
— Write for our list of rare i | 
CITY CHEMICAL COR 
W. 22nd St. New York 11, | 


De You Need: 
Cellex Cellulose Ion 
Exchangers? 


(For fractionation of proteins, nucleic acids, and enzymes) 
ASK FOR PRICE LIST CCX 


Laboratories 


32nd & GRIFFIN AVE. » RICHMOND, CALIFORNIA 


Be sure to mention the 
Journal of 
CHEMICAL EDUCATION 
when ordering or writing 
for more data on prod- 
ucts you read about in 


Chemical 
Instrumentation 


or in advertisements. 
Or, if you like 
our Readers’ Service Dept. 
will obtain further 
information for you. 


Just write 
Readers’ Service Dept. 


Journal of 


CHEMICAL EDUCATION 
500 FIFTH AVENUE NEW YORK 3¢ | 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


Demonstrated on NBC-TV 
Continental Classroom 
(Dr. J. F. Baxter—Modern Chemistry) 


CAMBRIDGE, ENGLAND 


.) 123 Crystal lattice models listed 
in our catalog. (Not listed mod- 
els made to order.) 


») Ball and Spoke set. 50 balls with 

26 holes in each ball with 100 

split spokes, for assemblying all 
basic crystal lattices. 

c) School set, for visualizing basic 
chemical compositions. 

d) Organic Chemistry set. Profes- 
sional set to make up structural 
models to illustrate fundamental 
conceptions of stereochemistry. 


The permanent models are made 
from wooden balls, 1 inch in dia., 
with glossy paint, connected with 
spokes inch thick. 
(Write for price list) 
We are represented in the U. S. A. by 


J. KLINGER 


82-87 160 STREET * JAMAICA 32, N.Y. 


CRYSTAL STRUCTURES «ro. 


IODOACETIC ACID 


Over 3,000 reagents in stock. .. inquire for others, 


EASTERN CHEMICAL CORP. 
34-A Spring Street, Newark 4, N. J. 


DEMINERALIZED. WATER 


from 
TRICKLES to TORRENTS 


Plenty of 
99.9999% 
Pure Water 
For Class Use 


CABINET MODEL — up 
to 100 gals. per hr. houses 
purifying cell or mixed-bed 
ion exchange resins. When 
built-in — light 
resin exhaustion, p 

cell is returned to factory | for Cat. No. 8120 


g ation 


water at delivery. D-Ion Master 


Write for descriptive literature 


ION EXCHANGE PRODUCTS, INC. 
218 W. Ontario Chicago 10, Ill. 


Chemical Predictor 
a the calculator used by chemists every- 
A) where. Instantly predicts and illustrates 
10,000 oxidation-reduction equations $3.25 


Solution C tion 

& Gas Law Slide Rule | 
. . instantly solves problems involving 

MOL FRACTION MOLARITY LIQUID-VAPOR EQUILIBRIUM 

VOL. FRACTION MOLALITY P-T-V RELATIONSHIPS $10.00 

Answers are given to correct decimal place Includes standard scalés for multiphcatuion 

and division. Saves tume—reduces errors Complete with mstructions and case 


== 
pH Slide Rule 


. . will solve the equation pH = pK +log in one setting $4.85 
Complex buffer solutions can be solved immediately and accurately without 


time-consuming log calculations. Complete with instructions and case 


Encose checg or money order with 


600 South Michigan Ave., Chicago 5 


Disposable 
Paper Beaker 
(Graduated) 


For weighing and mixing sam- 
that ave viscous, sticky, 
“mean to handle" such as 
paint, lacquer, resins, high 
solutions, 


ers, 
heavy oils. 


Use and throw awa’ ve time 
Trial lot of 50 beakers $2.00 
500 for 12.50; 1000 for 22.00 


Samples on request 


R. P. Cargille Laboratories, Inc. 
117 Liberty Street, New York 6, N. Y. 


Ainsworth & Sons, Inc.,Wm......... 
Agency: Walter L. Schump Adv. 
Alberene Stone Corp. of Va.......... 
Agency: G. M. Basford Co. 
Allied Chemical Corp., General 
Chemical Division............. 
Agency: Kastor, Hilton, Chesley, Clif- 
ford & Atherton, Inc. 
Atomic Accessories................ 
Agency: Sternfield-Godley Adv. 
Boskel Co., Inc., Wm............. 
Agency: Lethen Advertising 


Central Scientific Co. 
: Marsteller, Rickard, Gebhardt 
& Reed. Inc. 


Coleman Instruments, Inc. 
Agency: Hollander, Weghorn Morrow 

Coors Porcelain Co................. 
Agency: Frank L. Philips 

Corning Glass Works............... 
Agency: The Rumrill Co., Inc. 

Delta Chemical Works............. 
Agency: Miller eee Agency, Inc. 

DuPont deNemours & Co., Inc., E. L., 


Ageney: Batten, Barton, Durstine & 
Osborn, Inc. 
Eaton-Dikeman Co................. 
Age: wey: Inc. 
Agency: The! nee Co. 
Edmund Scie: tific Co............... 
Agency: Waser S. Chittick Co. 
Fisher Scientific Co......... 
Agency: Fuller, Smith & Ross, Inc. 
Gow-Mac Instrument Co........... 
Ageicy: George Homer Martin Associates 
Agency: Fairfaz, Ine. 
Hammond Drierite Co., W. A....... 
Instrumentation Associates......... 
Ageicy: A. D. Norbeck Co. 


ADVERTISERS’ 


Sa A386 & A387 


Chem Ed Buyer’s Guide..... A390 & —_ 
34 


Industrial & Biochemicals Dept. A373 


A385 & OBC 


Jules Racine & Co.,Inc............. 


Agency: William G. Seidenbaum & Co. 
A362 
Agency: J. Walter Thompson Co. 
A375 
Agency: Bozell & Jacobs, Inc. 
LaPine & Co., Arthur S.............. A360 
Agency: R. P. Kirkgasser 
Lindberg Engineering Co............ A386 
Agency: Don Colvin & Co., Inc. 
Matheson, Coleman & Bell.......... A372 
Agency: Leonard M. Sive & Asso- 
ciates, Inc. 
Matheson Company, The ........... A353 
Agency: Leonard M. Sive & Asso- 
ciates, Inc. 
McGraw-Hill Book Co., Inc...A378 & poets 
Mercer Glass Works, 
Agency: The Leonard Rattner Co. 
Agency: Harry Lefler, Adv. 
New York Supply Co..... A387 
Agency: Raf Adv., I 
Nuclear-Chicago............. A356 & A367 
Agency: Don Colvin & Co., Inc. 
Ghens Comps. IFC 
Agency: Robert M. Baldwin Co. 
Parr Instruments Co................ A389 
Agency: F. Willard Hills Adv. Service 
Pergamon Press, Inc............... A382 
Agency: Jon-Bruce Associates 
Phoenix Precision Instrument Co.. 
Agency: Braun & Miller Adv. 
A375 
Agency: Murphy & Lang, Inc. 
Precision ScientificCo.............. A344 
Agency: Raymond Wiggers Adv. 
A377 
Albert Frank-Guenther Law, 
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Agency: Wildrick & Miller, Inc. 
Scientific Glass Apparatus Co., Inc... .IBC 
Scientific Products Div., American 


Hospital Supply Corp........... A349 

Agency: Alex T. Franz, Inc. 

Standard Scientific Supply Corp..... A351 
Agency: Firestone Adv. Agency 

Thermal American Fused Quartz Co.. A381 
Agency: Asher, Godfrey & Franklin 
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Agency: H. A. Hooker Adv. 

Wiley & Sons, John................ A384 
Agency: Needham & Grohmann 
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Agency: Scrivener & Rice, Inc. 

Yellow Springs Instrument Co....... A348 


Agency: Odiorne Industrial Adv. Inc. 
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ELEMENTS OF 
PHYSICAL CHEMISTRY 


by Samuel Glasstone, Consultant to the U.S. Atomic 
Energy Commission, and David Lewis, The City Col- 
lege of New York. 


In this thorough revision, an established classic 
is brought completely up to date. “The result 
could hardly be rivalled in readability, clarity 
and understanding,” comments one reader. 


April, 1960 768 pages $8 .50 


PHYSICAL SCIENCE 


by Donald S. Allen, State College for Teachers, 
Albany, New York, and Richard J. Ordway, State 
University Teachers College, New Paltz, New York. 


“Professors Allen and Ordway are to be compli- 
mented on the excellent text they have put to- 
gether in this field. I particularly felt that the 
drawings and pictorial illustrations to be found 
in their text are just about the best I’ve seen. 
I also thought that the solution of typical 
problems was well taken, since it has been my 
experience that students fear anything that has 
to do with mathematics.” Professor A. V. 
Signeur, Canisius College. 


April, 1960 840 pages $8 .25 


FIRST PRINCIPLES 
OF CHEMISTRY 


by M. D. Taylor, Howard University. 


“The Publisher and Author are to be congratu- 
lated on this splendid text. The format and de- 
tails of production maintain the usual high 
standards of Van Nostrand texts. As for the 
Author’s presentation, a reviewer can not help 
but be impressed with its clarity, comprehen- 
siveness and scholarliness.”” Rev. Gerard M. 
Landrey, S.J., Boston College. 


March, 1960 688 pages $7.50 


ORGANIC CHEMISTRY 


by Allan R. Day and Madeleine M. Joullie, both 
of the University of Pennsylvania. 


This new introductory text for chemistry ma- 
jors integrates the chemistry of aliphatic, ali- 
cyclic, aromatic and heterocyclic compounds. 
It consistently applies modern concepts of re- 
action mechanisms and structure and offers a 
particularly clear treatment of thermochem- 
istry. 


May, 1960 $9 .50 


872 pages 


UNITIZED EXPERIMENTS 
IN ORGANIC CHEMISTRY 


by Ray Q. Brewster, Calvin A. Vander- 
Werf and William E. McEwen, all of the 
University of Kansas. 


“This is a splendid, inclusive, modern 
and scholarly laboratory manual. The 
variety of experiments makes it appli- 
cable to all types of Organic courses. 
The time analysis is valuable to the 
student for self-analysis.” Professor 
E. H. Shaver, Russell Sage College. 


January 1960 200 pages $5.50 


Publishers Since 1848 


120 ALEXANDER STREET 


COMPANY. 


PRINCETON - NEW JERSEY 
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... and now there are 


BECKMAN pH METERS 
—all stocked by “SGA” 


POCKET pH METER 
H-3600—$99.50 


ZEROMATIC 
H-4900—$310.00 


MODEL N-1 
H-4600—$310.00 


FAST .. ACCURATE .. LINE-OPERATED . . 
COVERS FULL 0-14 pH RANGE! 


| laboratory requiring fast, accurate measurement of acidity 

or alkalinity will be pleased with the Model 72—a reliable, line- 

operated instrument for rapid, accurate pH measurements of liquids, 
pastes, and semi-solids. 

Model 72 permits direct reading over the full 0 to 14 pH range, 
as well as millivolt measurements from 0 to +500 (+1000 mv by displacing 
MODEL G zero). Accuracy is +0.1 pH; repeatability +0.05 pH. Easy to operate. Three 
prarna conveniently located controls govern asymmetry, temperature and function. 

‘ Ruggedly constructed. A broad selection of electrodes is available. Write for 
bulletin 776. In fact, why not send for literature on the entire line? 
H-4800X Model 72 pH Meter—complete with combination electrode, electrode holder assembly, 


electrode rod, electrode holder stop, and 1-pint of pH 7 buffer, for 115 volts, 50/60 cycles A.C. 
Size: 5” high x 6” wide x 9” deep. Weight 5 Ibs. PR cats kncsnchecdeisistgic.toumpdiengeatecomnet $175.00 


An 8th Beckman pH Meter, similar in appearance to the Zeromatic, will be available soon. 
Called the MODEL 76 EXPANDED SCALE, it's a highly stable, direct-reading, line-operated, 
push-button instrument for making extremely precise pH and millivolt measurements. Cat. No. 
MODEL GS H-4875X. Price $445.00. Write for bulletin 777. 


4-3747—$625.00 


NEW JERSEY 


a 
4 | 
“| 72 | 
LN 
A 
| 
MODEL N-2 4 
H-4600-5 
SPARATUS *INSTRUMENTS | 
BLOOMFIELD, GLASSWARE 
ranch Sales Offices: Albany 5, N. Y. * Boston 16, Mass. * Elk Grove Village, Ill. « Philadelphia 43, Pa. + Silver Spring, Md. 


Handle Corrosive Chemicals Economically 


—with Fisher PLATINUM/CLAD Labware! 


Chemical, biological and testing labs can now handle cor- 
rosive chemicals at temperatures up to 1000°F—without 
tying up funds in expensive (and often pilfered) equipment. 
At only one-third the cost of solid platinum, Fisher PLATI- 
NUM/CLAD Labware is four times stronger, lasts years! 

A platinum alloy lining, containing rhodium for improved 
hardness, is firmly bonded to the stainless steel vessel by a 
special patented process. The sturdy stainless exterior re- 
sists damage from tongs and other mechanical devices; the 


platinum-clad interior prevents chemical attack. Top edges 


and spouts are platinum clad and rolled over to prevent 
reaction with the exterior metal as chemicals are poured. 


From stock, Fisher offers PLATINUM/CLAD Crucibles 
and Evaporation Dishes. You may return this labware when 
no longer usable for a high scrap refund. (And, since the 
platinum can be reclaimed only by a special technique, pil- 
ferage is reduced.) 

Fisher PLATINUM/CLAD Crucibles are $48 each 
($45.60 each in lots of 6 to 23; $42.70 each in lots of 24 or 
more). They are 42 mm in diameter, 42 mm deep, hold 40. 

Fisher PLATINUM/CLAD Evaporation Dishes are 
$64.80 each ($61.60 in lots of 6 to 23; $57.60 each in lots 
of 24 or more). They are 72 mm in diameter, 33 mm deep, 
hold 100 cc. 
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IC Optical Schematic of a Grating Spectrophotometer . . . see page A401 
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NOW GET COMBINED METRIC and AVOIRDUPOIS 


TRIP 


This new single beam balance has a beam 
graduated in both metric and avoirdupois 
weighing standards. The appropriate Ohaus 
model for No. 0225 as specified in Council of 
Chief State School Officers ‘‘Purchase Guide’. 
Metric graduations are 28.4 gram by 0.2 gram 
and the avoirdupois graduations are 1 ounce 
by 0.01 ounce. Base is equipped for use in 
specific gravity weighing. 


METRIC 


28.4 X 0.2 G. 


Available as Model 1454 with 6” 
diameter Opal Glass plates or as 
Model 1454S with 6” diameter Stain- 
less Steel plates. Both models list for 
$25.00. 


FEATURES: 


SELF-ALIGNING BEARINGS * BOX-END BEAMS RECESSED BALANCE ADJUSTMENT 
NUTS «¢ RELIEF ETCHED STAINLESS STEEL BEAMS « SLIDING TYPE POISE «+ ANGLE 


VIEW DIALS AND BEAMS 
Wide use in educational, laboratory, and industrial 


applications. 
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/homus wins Pyrex achievement award 
each year since established 


Again this year we are recipients of the Annual Pyrex Sales Achievement Award 
presented by the Corning Glass Works in recognition of outstanding 
sales of their Pyrex brand laboratory glassware. We have won the 
Steuben crystal trophy each year since establishment of the award 
three years ago. 


Over 1,500,000 articles of Pyrex brand Laboratory Glassware 
in our stock for immediate shipment. 

Our stocks of Pyrex brand glassware, including ‘‘Vycor,”’ 
“*Fritted,”’ ‘““Low Actinic” and ‘“‘Boron-Free,’”’ but not including 
Tubing or Rod, comprise more than 1,500,000 articles. This is 
the largest stock of this ware available from any single source. 

We are therefore prepared to make immediate shipment of orders 
specifying either large quantities or varied assortments. 


PYREX FLASKS AND BEAKERS 


A.H.T. Co. first to offer Pyrex brand Laboratory Glassware 

In the spring of 1915, after witnessing in the laboratories of 
the Corning Glass Works a series of tests of the physical properties 
of Pyrex chemical glass with reference to its suitability for 


laboratory use, we placed a stock order for 150,000 pieces. First 
factory production was based on the sizes and shapes we specified, 
and ware delivered to us in October was the first available for sale. 

Because of this initial order, Corning kindly permitted us to 
make the first advertising announcement. This appeared in the 
Journal of Industrial and Engineering Chemistry, Oct., 1915—see 
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PHILA USA 


[LABORATORY APPARATUS | More and more laboratories rely on Thomas 
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L. 
= J. 
STIRRER 
E. 
R. 
for VACUUM-PRESSURE 
or ATMOSPHERIC WORK 
The 
“LEW’:..-STANDARD 
U.s.P.* 
@ ENABLES SIMULTANEOUS MIXING, HEATING OR COOLING OF LIQUIDS 7 
IN A HERMETICALLY SEALED CONTAINER. A. 


@ PREVENTS BREAKAGE OF GLASS CAUSED BY FRICTION 
BETWEEN THE MAGNETIC STIRRING ROD AND FLASK... 
as in older types of magnetic stirrers. 


@ STURDY CONNECTION BETWEEN INSIDE STIRRING 
ROD AND MOTOR IS EASILY ACHIEVED . . . MAG- 
NETICALLY! 


The unit consists of a ‘‘Pyrex’’ Brand glass adapter having a $ 24/40 
joint to fit flasks, an Alnico magnet with nylon-bearing surface to fit in 
adapter, an Alnico magnet with shaft to fit chuck of stirrer and a stainless 
steel stirring rod and paddle, or ‘‘Pyrex’’ Brand glass stirring rod. 


Contact between motor and lower magnet is readily made through the 
rotating magnetic field which takes place above the vessel proper thus 
enabling liquids to be mixed in a hermetically-sealed container, and 
simultaneously heated or cooled if desired. 


Liquids up to a consistency of glycerine can be agitated with this mag- 
netic stirrer. Stirrer is supplied without flask, motor or stand. 


Catalog No. JC93491 ‘“‘LEW’’—STANDARD STIRRER, 6-Pole Assembly— 
Consisting of upper and lower magnets, glass containers with cap, 
and a stainless steel stirring paddle. Container has $ 24/40 ground 

Each $51.25 


Catalog No. JC93492 ‘““LEW’’—STANDARD STIRRER—Complete with 115- 
volt A.C. motor, 2 L flask with $ 24/40 joints, stand and clamps. 
Each $92.00 
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SARGENT 
ANALYTICAL OVE 


HEAT TRANSFER BY RADIATION AND CONDUCTION 
OVER FOUR SQUARE FEET OF WORKING AREA 


DIRECT READING, SINGLE TURN TEMPERATURE 
ADJUSTING DIAL 


OPERATING RANGE, 35° TO 200°C 


ALL INSIDE METAL AREAS AND AIR VOLUME 
COINCIDENT IN TEMPERATURE WITHIN + 2%°C 
WHETHER UNLOADED OR FULLY LOADED 


TEMPERATURE AT ANY POINT CONSTANT WITHIN 
+%°C WHETHER UNLOADED OR FULLY LOADED 


$-64080 OVEN—Analytical, Radiation-Conduction Type, Double Wall, 
200°C, Sargent. A new laboratory analytical oven designed 
to emphasize conduction and radiation as modes of heat 
transfer and to minimize the contribution of convection, 
thereby achieving an unprecedented uniformity of tempera- 
ture throughout the entire cubic space of the isolated 
aluminum interior chamber. 

The inner chamber is obstruction free. Three removable 
flat aluminum shelves and a flat bottom area provide over 

Sargent & four square feet of useable space for moisture samples. 

_— Heat is applied at a very low gradient and over a wide 
area from a nickel-chromium ribbon element in woven glass 
sleeving. 24% inches of fiber glass insulation results in low 
wattage requirement and permits temperature to be regu- 
lated by a special Sargent heavy duty, bimetal regulator. 

Temperature is adjusted by simple rotation of a single 
turn disk on the lower panel. A dial type thermometer is 
mounted on the door. 

Constructed of heavy gauge, welded steel, finished in 
baked enamel. Inlet and outlet vents are provided. The 
oven door automatically opens if pressure builds up inside. 

Range, 35° to 200°C; inside width, 14 inches; inside 
height, 13 inches; inside depth, 12 inches; outside width, 
19 inches; outside height, 2244 inches; outside depth, 16 
inches; net weight, 60 lbs. Complete with three shelves and 
thermometer. For operation from 115 volt, 50 or 60 cycle 
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Chemical Instrumentation 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y. 


This series of articles presents a survey of the basic principles, 
characteristics, and limitations of those instruments which find important ap- 
plications in chemical work. The emphasis is on commercially available 
equipment, and approximate prices are quoted to show the order of magnitude 
of cost of the various types of design and construction. 


9. Spectrophotometers 


A spectrophotometer is a photometer 
equipped with a dispersive element, such 
as a prism or a grating, so that measure- 
ments of light intensity can be made point- 
by-point or continuously over a range of 
wavelengths. Because the photometric 
measurements are restricted to narrow 
bands of wavelengths, much valuable in- 
formation can be obtained that is in- 
accessible with broad band pass filter 
photometers. A narrow band pass filter, 
such as an interference filter, can give the 
same information at the wavelength it 
passes as does a good spectrophotometer, 
but the latter permits the user to choose 
any or all wavelengths over a wide range. 

The principal parts of a spectrophotom- 
eter are the light source, monochromator, 
and photometer, as illustrated in Figure 1. 
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READ- 
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Figure 1. Schematic diagram of the basic 
components of a spectrophotometer. 


Optical components, such as the lenses 
or mirrors employed for collimation, 
focusing, ete., are considered as parts of 
the major parts just mentioned. 


The Light Source 


The light source may be a tungsten- 
filament incandescent bulb for measure- 
ments in the visible and near infrared 
regions of the spectrum, a gas discharge 
tube for the ultraviolet, or a Nernst 
glower or a silicon carbide rod for the 
infrared. The total radiation from the 
light source is often rich in undesired 
wavelengths, and a filter may be used to 
absorb most of these without seriously 
diminishing the desired wavelengths. For 


example, it is often desirable when using a 
tungsten lamp for measurements in the 
short wavelength visible to filter out 
the infrared radiation that is emitted by 
the source in far greater relative intensity 
(see Figure 2). A high intensity of 


Wove Length in Microns Wu) 


Figure 2. Distribution of relative radiant 
energies in the output of a glowing object. 
The effective temperature of a glowing tung- 
sten filament is about 3000°C. 


extraneous radiation entering the mono- 
chromator can result in enough scattered 
light reaching the photometer to impair the 
validity of the measurements. This is 
particularly important if the sample com- 
partment is positioned between the mono- 
chromator and the photometer, vide infra. 


The Monochromator 


The monochromator consists of a slit 
system, for fixing the dimensions of the 
beam of radiation, and a dispersing element, 
for spreading out the radiation in space in 
proportion to wavelength. The presence 
of the slit system is of primary significance 
in this type of instrument. 


The Entrance Slit 


The role of the entrance slit is illustrated 
in Figure 3. If a primary beam consist- 
ing, for example, of four different wave- 
lengths is passed through the dispersing 
element, each ray of this beam, impinging 
at a specific point on the dispersing element, 
will emerge as a spectrum of four rays. 
Each of these emergent rays is separated 
in space from the others which came from 
the same incident ray. However, other 
incident rays, from other regions of the 
entrance slit, impinge on the dispersing 


feature 


element at other points, and their emer- 
gent rays are displaced from those of the 
first-mentioned ray. As Figure 3 shows, 
each emergent wavelength will appear as a 


ISPERSING 
ELEMENT 


ENTRANCE 
SLIT 


Figure 3. Each wavelength in the beam enter- 
ing the dispersing element emerges separated in 
space from all other wavelengths, but the width 
of the entrance slit determines the spread in 
space of each of the emergent wavelengths. 


band of light, of width determined by the 
width of the entrance slit. If the compo- 
nent wavelengths in the primary light are 
close to each other, or continuous in value 
as is the case with the light sources gen- 
erally used in spectrophotometry, the 
emergent bands of light overlap, and the 
radiation at any place is then not a single 
wavelength, but a mixture of wave- 
lengths. 

Hence, the narrower the entrance siit 
is, the greater is the spectral purity of 
the light at all places in the dispersed 
spectrum. However, a narrow slit means 
that the total radiant energy entering the 
monochromator is small, and the inten- 
sities at all places in the dispersed spectrum 
will be low. Therefore, in the design of 
spectrophotometers, the width of the 
entrance slit is chosen to provide a suit- 
able compromise between spectral purity 
and beam intensity. Since the intensity 
of the light emitted by the light source is 
not the same for all wavelengths, but varies 
markedly as indicated for one type of 
source in Figure 2, it is generally neces- 
sary to make the entrance slit continuously 
adjustable, so that its width can be varied 
in accordance with the spectral proper- 
ties of the source in the wavelength region 
under study. 


The Exit Slit 


The evit slit serves to select a portion of 
the dispersed spectrum for viewing by the 
photometer, as illustrated in Figure 4. 
If the spectrum is continuous, or consists 
of closely-spaced lines, the spread in wave- 
lengths viewed by the photometer is pro- 
portional to the width of the exit slit. 
This is true whether the entrance slit is 
narrow or wide. The width of the exit 
slit also controls the total light intensity 
entering the photometer. 

Thus, the spectral purity and the inten- 
sity of the light emerging from the 
monochromator depend critically upon 
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SPECTRONIC 505° 


| Bausch & Lomb 
~ Recording Spectrophotometer 


less than half 


the cost of other 
recording 
spectrophotometers ! 


(UV -VISIBLE, $4285) 


See the revolutionary new instrument that directly 
records transmittance, absorbance, reflectance and 
emission in UV and visible ranges . . . 

with an exclusive electronic sensor that automatically 
adjusts drum speed to variations in curve complexity ... 
featuring B&L Certified-Precision Gratings. 

Only 36” x 22” x 15”, it’s as streamlined as the universally 
accepted B&L Spectronic 20* Colorimeter . . . 

with a complete line of accessories including an exclusive 
new air-cooled Hydrogen lamp... 

at less than half the cost of other recording 
spectrophotometers. 

*Trademark, Bausch & Lomb 

WRITE for your copy of Catalog D-2009, 


Bausch & Lomb, 66107 Bausch St., 
Rochester 2, N. Y. 


BAUSCH & LOMB 
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both the entrance and exit slits, ex: 
one affecting these parameters indepe: d- 
ently of the other. In some _inst:\- 
ments, these two slits are independen:ly 
adjustable; in others they are “‘gange |” 
together and are varied simultaneou:'y, 
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SLIT 
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Figure 4. The exit slit selects a portion of the 
dispersed spectrum for viewing by the photom- 
eter. 


The Prism 


The other component that determines 
the performance characteristics of the 
monochromator is the dispersing element. 
The two types of dispersing elements 
generally employed are prisms and diffrac- 
tion gratings. A prism disperses a poly- 
chromatic beam of light into a spectrum 
because its refractive index is not a con- 
stant, but is different for different wave- 
lengths. The deviation in the direc- 
tion of a light beam produced by passage 
through a prism is illustrated in Figure 5. 
The variation in refractive index with 
wavelength, dn/dd, is called the dis- 
persive power, and is a fundamental 
characteristic of the prism material. 
The dispersive power curve for crystal- 
line quartz is shown in Figure 6; other 
prism materials show similar curves. 


Figure 5. At the air/glass interface, a ight 
ray is refracted toward the vertical to the sur- 
face; at the glass/air interface it is refracted 
away from the vertical. The amour! of 
refraction is different for each wavelength. 


The actual separation in space bet een 
two wavelengths, and depend= on 
the dispersive power and on the a dgle, 
A, of the prism. In most prism in-tru- 
ments, the light beam is directed a‘ the 
prism so that the internal ray tr: vels 
parallel to the base of the prism (:s in 
Figure 5); this is called the positic» of 
minimum deviation. From the geon try 
of this arrangement it can be shown ‘hat 
the angular separation of rays of difi: rent 


(Continued on page A404) 
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MADE IN WEST GERMANY 


Spectrophotometer PMQ 


This instrument offers universal applications for rapid, reliable and 
accurate photometric measurements of liquids, gases and solids 
at the highest resolving power of the spectrum. 


we 2s __} The spectral region ranges from far-ultraviolet 200 my to near- 

| infared 1,000 my (2,500 mu by using a lead sulphide cell). The 

w +— instrument operates directly on 110-volt A.C. Voltage fluctuations 

\! of + 10% to — 15% can be compensated for by means of its com- 

as bined magnetic and electronic voltage stabilizer. The transmission 

a i and extinction scales are enlarged and projected on a ground-glass 
\ window, assuring parallax-free readings. 


The adjustment of the slit and that of the wave length is guaran- 


be 

° 392 $00 - we teed to be free of lost motion. The slit width can be set within 0.2 

Extinction curve of benzine vapor mu absolute. As a consequence of the friction-free design, no lost | 
motion is evident when setting the wave length. For instance, the 
Following Attachments combined error of setting and reading the wave length is guar- 
are available anteed to be no greater than +0.05 my at 250 my. The effective 


length of the projected micro wave length scale is enlarged so that 
it is equivalent to a scale approximately 4 feet long and has a range 


Fluorescence Attachment 
Chromatogram Attachment 
Reflectance Attachment from 200 mu to 2,500 mu. 


Write for free, detailed specifications to 


SCIENTIFIC INSTRUMENT DIVISION 


COMPLETE 


485 FIFTH AVENUE, NEW YORK 17, N.Y. 
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wavelength, d@/d\, or the dispersion, is 
given by the expression: 

do _ 2 sin (1/2A) dn 

dh V1 — 


Thus, the dispersion depends both on the 
dispersive power of the substance com- 


separate distinctly two wavelengths, » 
and \ + dx. It has been shown that if 
the resolving power, R, is defined as equal 
to /dd, where dd is the smallest dif- 
ference in wavelength between two lines 
that can be resolved, then: 


R = bdn/dyr 


where 6 is the length of the base of the 
prism. Hence, the larger the prism is, 
the greater is its resolving power. 
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Figure 6. Refractive index and dispersive power of crystal quartz in the visible and infrared regions. 


posing the prism, and its apical angle. 
The larger the apical angle is, the greater 
is the dispersion, other things being equal. 

Another important property of a prism 
is its resolving power, i.e., its ability to 


The ideal combination of properties 
of a prism for spectrophotometry would 
be: large indices of refraction over the 
entire wavelength region of interest, 
large dispersive power, large apical angle, 


large base length, and high transparency 
to the radiations. 

Prism spectrophotometers for use in ‘he 
visible region employ glass prisms; thise 
are not suitable for measurements in the 
ultraviolet because of the low transparency 
of glass to such wavelengths. Quartz 
prisms may be employed for the ultra- 
violet and for the visible. Glass is an 
isotropic material, i.e., its properties re 
the same in all directions. Quartz, 
however, is markedly anisotropic, :nd 
has the property of rotating the plane of 
polarized light. An unpolarized licht 
beam is resolved into two compone its 
which are circularly polarized-in oppo-ite 
directions when it is passed through 
quartz. The beams are refracted to (if- 
ferent extents by the quartz, and hence 
would emerge as two different rays from 
a prism of crystal quartz, as shown in 
Figure 7A. Since these two rays have the 
same wavelength, this effect works against 
the desired spectral resolution. This 
birefringence can be avoided by several 
techniques, two of which are the Littrow 
mounting (Figure 7B), and the Cornu 
prism (Figure 7C). In the former tech- 
nique, the light rays emerging from the 
prism are reflected back into the prism 
by a suitably placed mirror (or, alter- 
natively, the back surface of the prism 
may be given a reflecting coating). The 
reflected rays travel through the quartz 
in the opposite direction to that first 
taken, and any birefringence produced 
in the first passage is exactly reversed in 


(Continued on page A406) 
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*Jour. Biochem. 16, 633, 1946 


*FUSED SILICA MICROCELLS 


SPECTROPHOTOMETRIC USE 


MICROCELLS 


25 


x 
x 
x 
x 
CONSTRUCTED F 


standard cells. 


Microcells with standard taper ground joints and stoppers 


available. 


207-11/EAST 


ROM FUSED SILICA GIVING OPTIMUM 
TRANSMISSION AT FOLLOWING WAVELENGTHS: 


1800 A° to 12000 A° (S18-120) 
2200 A° to 24000 A° (S27-220) 
2700 A° to 22000 A° (S27-220) 
2600 A° to 35000 A° (S26-350) Near Infrared 


PATHLENGTH ACCURATE TO +0.005 mm 
CELL CARRIER (4 Place) 


Precision-machined to position cells accurately. W/fitted plat- 
form to eliminate sidesway 


DIAPHRAGM ATTACHMENT 
Circular apertures to channel light beam. Removable slide for 


EET, NEW YORK, 28 
TeverpHone. REGent 4-6785 


10 mm— 50 cmm volume 
10 mm— 63 cmm volume 
10 mm— 75 cmm volume 
10 mm—100 cmm volume 


Price: $40.00 


Price: $25.00 
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Right now, more chemists are using 
the Coleman Junior Spectrophotometer 
than any similar instrument 


From the Gary Steel Mills to hospitals in 
Burma, Coleman Spectrophotometers are the 
most widely used in the world. 


Why? ... the answer is simple. . . it is sim- 
plicity! In this time tested instrument the 
most fundamental principles of spec- 
trochemistry are directly applied to an- 
alysis with an absolute minimum of 
manipulation. For large work loads, espe- 
cially in routine analyses, the Coleman Spec- 
trophotometer is absolutely without a peer. 
Its readings are completely dependable, and 
with its long history of success, procedures 
are available for almost any analysis. 


Manufacturing experience keeps price 


Orda. and ne the 


EMAN INSTRUMENTS, INC., MAY. WOOD, ILLINOIS 


down, quality up. There are no “bugs” in 
the Coleman Junior . . . and it saves hundreds 
of dollars for its users by eliminating the usual 
tedious calibrations and manipulation .. . a 
Coleman always pays for itself in a short time. 


New Ultramicro Analytical Program 
adds another step to the unusually wide 
range of sample sizes. Samples as small as 
100 microliters can now be handled with the 
same speed and simplicity as any Coleman 
macro procedure. 

Make this YOUR TARGET for today... 
ask your Coleman dealer for a demonstration 


in your laboratory or write for full details on 
this splendid instrument. Bulletin BB-240B. 


of amy 
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the second. It will also be noted that in 
this technique the prism disperses ‘he 
radiation twice, once on each passzge, 
This gives double the dispersion that wo ld 
be observed if the prism were used oily 
once. 


The Kromo-Tog, Model K-3, 
is a compact, low-cost, 
chromatographic instrument 

for the speedy routine ’ 
analyses of most gases and — 
liquids of any boiling point 
to 370° C., and over. 


Accessories may be added 

to the basic “build-up” 

unit. Panel-door and sides 

open for free access to all 

components. Extremely easy 
to install and use, this 

Figure 7. A. Crystal quartz is optically 


model may be bench or active, and will resolve an unpolarized beam of 
light into two opposite circularly polarized rays 


p anel-mounted anyw here. B. The Littrow arrangement, in which the light 
rays reverse their direction by reflection at the 
back surface of the prism. C. The Cornu 
prism, consisting of a half-prism of _right- 
handed quartz cemented to an equal half of 
left-handed quartz. 


@ SEPARATE COLUMN i 
TEMPERATURE CONTROL ; 

aaah In the case of the Cornu prism, two 

@ ACCESSIBLE COLUMNS Q ‘ prisms, made of right- and left-handed 

FOR CHANGE quartzr, espectively, are cemented back- 

@ HIGH SENSITIVITY : to-back. The birefirngence produced in 


OF DETECTOR CELL the right-handed quartz is reversed by 
that produced in the left-handed part. 


@ FRACTIONS AND CUTS 
EASILY COLLECTED ' — In spectrophotometers for the infrared 
and far infrared regions, neither quartz 
nor glass is sufficiently transparent, s0 
prisms of such substances as_ silgle- 


THE BURRELL KROMO-TOG . crystal NaCl, KBr, LiF, CaF: and other 
Model K-3 COMPACT SIZE similar materials are utilized. 
Basic chromatographic unit, Only 24” x 16” x 13” The Diffraction Grating 


less recorder or power source for cell. & BUILD-UP DESIGN The second important category ot dis- 
persing elements is the diffraction grating. 


Operates at 115 volts, 60 cycles. 4 ‘ 
wishing Accessories can be added. This consists of a transparent or re‘lect- 
Burrell Cat. No. 340-30-01..... $990. ; ing surface ruled with a large number 
F.O.B. Pittsburgh, Pa. Ask for Bulletin 831 of closely-spaced parallel lines. — !ach 


line functions as a scattering center for 
the light impinging on it, as illustrated 
in Figure 8. If the scattered lig! t is 
viewed from a point such as P;, wher: the 
line of sight makes an angle @ wit! the 


BURRELL co as ORATION normal to the grating, it will be | oted 
that the path difference (P.D.) bet veen 
Scientific Instruments @nd Laboratory Supplies rays coming from successive lines 0 the 
ating is: 
2223 FIFTH AVENUE; PITTSBURGH 19, PA. _—e 


P.D. = d sin 
(Continued on page A408) 


A406 / Journal of Chemical Education 


“ll 
® 
ae or gas and vapor chromatography A 
| 
Ae 
| 
| 
| 
; 
| 
| 
| 
| 
; | 
| 
| 
. 


tation 


d that in 
arses ‘he 
Passi ge, 
at wo ild 
ised oly 


optically 
| beam of 
ized rays 
the light 
on at the 
of right- 
half of 


sm, two 
-handed 
d_ back- 
luced in 
rsed by 
rt. 
infrared 
quartz 
rent, 
single- 
d other 


of dis- 
grating. 
retlect- 
number 
Hach 
iter for 
istrated 
light is 
rere the 
the 
» noted 
yet ween 
the 


fer 


wih Beckman?’ microelectrodes™ 
eliminates nerve-wracking uncertainty of visual detection! 


Now...titrate such small quantities as a 
single drop —easily and accurately —with 
the Manostat Microtitrator, a modifica- FROM HOW IT WORKS: Electrometric titration of micro quantities 


tion of the Gilmont Ultramicroburet. The BURET requires a special type of electrode assembly which meets 
the space requirement. This is accomplished by a combination 


o- Beckman Microelectrodes overcome of the glass electrode membrane and container in one unit, 
the limitations of previous methods of AiR |N the pH sensitive glass membrane being sealed to the bottom 
titration, where larger quantities were of a yo This tube ag into a refer- 
ired we ence electrode solution contained in a U tube. 
. And-this CONTAINER _ To further meet the limitations of reduced space, the buret 
performs microtitration electrometrically, om tip, salt bridge to second reference electrode, and stirring 
without need for visual adjustment of the a o<ge mechanism are all combined in one unit. The buret tip is 
end point. how surrounded by a second glass tube which forms an ennular 
. ‘ ‘ space throug ich air or an inert gas may be passed to 
The Manostat Microtitrator is capable ELECTRODE vigorously agitate the solution being titrated. The titrant 
of both oxidation-reduction titration as itself serves as the salt bridge to the reference electrode. 
well as acidimetry-alkalimetry ...with —— Another electrode of similar construction is inserted into 


g ial electrodes for each p s. It may sowten the U tube. The flow of current is therefore from this 


finally to the reference electrode. 
(shown in picture). The apparatus inte 
glass electrode is separated into two containers. To reduce 
your pH meter. *Patent lied for. 
15654 MANOSTAT MICROTITRATOR, complete with Beckman Microelectrodes 
245.00 
Wri M trator Py 
convert a Gilmont Ultramicroburet to M15654 


: r A electrode through the reference solution, through the glas 
be used with any high-impedance pH GLASS membrane to the unknown solution, then to the titrant and 
meter, such as the Beckman Zeromatic MEMBRANE Because nen resistance of the mambrene 
commen fully equipped otihtall eaatianeion REFERENC ‘0 ionic flow, problems of electrical leakage enter when the 
and solutions. Nothing else is needed but this leakage, all glass parts of the electrode are treated 
with a hydrophobic coating of silicone. 
**Manufactured exclusively for Manostat Corp. , - 
and all accessories, but without pH meter 
M15655 MICROTITRATOR ACCESSORY KIT contains all equipment nece lo 
The EMIL GREINER GB, 
* ——® 20-26 N. MOORE STREET + DEPT. 422, N. Y. 13, N. Y. 
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If this path difference is equal to an in- 
tegral multiple of the wavelength of the 
light, the rays from each of the ruled 
lines will combine constructively at P,, 
producing a bright spot. 


nd = dsin 


As the observer moves away from Pi, 
so that the angle of sight, 6, changes, 


INCIDENT 
LIGHT 8 


SCATTERED 
LIGHT 


Figure 8. Principle of the production of several 
orders of diffraction from a grating illuminated 
with a parallel beam of monochromatic light. 


the condition of constructive combination 
for the wavelength \ will be lost until a 
new position, P2, is found, where @ has 
increased enough to create a path dif- 
ference equal to the next higher multiple 
of the wavelength. Thus, if the grating 


is illuminated with monochromatic light, 
a series of diffraction maxima, or orders 
of diffracted intensity, is seen. 

If the grating is illuminated with a 
beam containing several wavelengths, 
each wavelength will produce its own set 
of diffraction maxima, separated in space 
from those of the other wavelengths. 


That is, since d in the above grating for. 
mula is fixed, each d; has a unique set 
of 6, values that will satisfy the condition 
of constructive combination. n_ 
lustration of this situation for a trans. 
mission-type grating is shown in Fig ire 
9. Here the light incident on the grat ng 
(Continued on page A410) 


ZF 
n 


Figure 9. Orders of diffraction produced by a transmission grating illuminated at an angle of inci- 
dence, i by a beam composed of two different wavelengths. (After Jenkins, F. A., and White, H. E. 
“Fundamentals of Physical Optics," McGraw-Hill Book Co., N. Y.) 


Spectrophotometers. 
SPECIFICATIONS: 


260-3500 mu at increased cost. 


FEATURES: 


Rugged construction 

Needs lower volume of solution 
Unlimited acid and solution proof 
High precision: 


Glass, Corex D, and Vycor cells. 


Introducing the Ulinacell 
A high precision cell made of FUSED SILICA suitable for use in the 
Bausch & Lomb, Beckman, Cary, Perkin-Elmer, Zeiss and other leading 


Height-48mm, Inner width-8mm, Light Path-10mm, Capacity-3cc. 
Guaranteed Transmittance. . .Minimum 75% at 220mu 

Effective Optimum Transmission. ..220-2400 mu 


Available singly or in matched sets: 2 % T at 220my, better at longer wavelengths. 
Cell also available having Effective Optimum Transmission of 180-1200 mu and 


10mm LP +0.005 mm 
The ULTRACELL at its low cost eliminates need for Special Optical 


“Company 


PHONE: COLfax 2-2364 


22 BLAND AVENUE, EMERSON, NEW JERSEY 
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Torsion’s 3rd N 


ial Balance a 


CUTS WEIGHING TIME 60% 


Torsion’s 
makes 
the difference 


With Torsion’s new 500 gram capacity balance you can make 
three times as many weighings per hour as before. Here’s why: 

Conventional laboratory balances use a graduated beam and 
slide weight for “‘fine” weighing after the weight has been 
determined to within 10 grams. Under the old procedure the 
balance is arrested, slide weight positioned, balance released, 
balance comes to rest, position of indicator noted, balance 
arrested again, slide weight repositioned and so on until the 
weight is determined within 0.1 gram. 

All this time consuming “‘cut-and-try” procedure is replaced 
with a simple graduated dial which can be turned without 
arresting the oil-damped balance. This means that the time 
consuming part of the weighing (below ten grams) can be 
“dialed-in’””—and in the time. 

UNCONDITIONAL GUARANTEE 

In keeping with Torsion’s Million-Plus construction, the new 

Dial mechanism retains its original accuracy after more than 


a million weighings. That’s why Torsion Balance has uncondi- 
tionally guaranteed the accuracy of the entire Dial mechanism. 


Torsion Laboratory Balance DLTS 
Capacity: SOO grams 


Readability of Dial: 


.O2 grams 


Other Torsion Dial Balances 


Model DLT2 
Capacity: 120 grams 
Readability of Dial: 2 mg: 


Model DLT2-1 
Same specifications 
as DLT2 but has scoop 
for seeds or other 
bulky material. 


} 
5 - 


Low Cost 
ALOE 
U-V Cuvettes 


Round-Matched 
Ultraviolet Transmitting 


For use with Beckman 
DU Spectrophotometers 


Available for the first time, these 
low cost, Aloe, ultraviolet trans- 
mitting, round cuvettes offer dis- 
tinct advantages to all educational, 
industrial and other research lab- 
oratories. Multiple problem of low 
cost, accurate U-V cuvettes now 
solved with these round, matched 
cuvettes. Proven in laboratory use 
over a year. No unusual etching 
noted when 4 normal acid or 
alkali concentrations were allowed 
to stand for as long as two hours. 
They compare most favorably in 
accuracy, to say nothing of cost, 
with conventional square “‘quartz” 
cuvettes in the 235-340 mu range 
where 95% of all U-V measure- 
ments are made. (Not Recommended 
for use with Photomultiplier.) 
74147A—Aloe U-V Cuvettes, round, set of 
4, matched to tolerance of 4% T.$20.00 


74147B — Aloe U-V Cuvettes, round, set 
of 12, matched to tolerance of 1% 
$24.00 


Accessories: 
Precision Molded Adapter — _ holds 
cuvettes in firm position. 


74217F — Aloe U-V Cuvette Adapter, 
$ 5.00 


‘742170 74217E — Aloe U-V Cuvette Adapter 
with matched set of 4 cuvettes ...$25.00 


74217D — Aloe U-V Cuvette Adapter 
Carriage, each $ 


Direct your order or request for additional 
information to: 


DIVISION OF BRUNSWICK CORPORATION 
General Offices: 1831 Olive St. @ St. Louis 3, Missouri 
FULLY STOCKED DIVISIONS COAST-TO-COAST 
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at an angle, 7, is assumed to consist of 
two wavelengths, \; and 2. The dif- 
fraction orders are designated by thie 
value of n, and the relative intensities .f 
the various orders are shown by the heigiit 
of the maxima. The central image, 
C.I., corresponds to the zero order max- 
imum, or zero path difference betwen 
successive rays. There is no separation 
of the wavelengths in the zero order, a 
separation is observed in the first ord:r, 
and the separation increases with i- 
creasing order. 

It should be clear that if the original 
light consists of a continuous spectrum 
of wavelengths, the diffracted light wll 
show a dispersed spectrum in each order 
(except, of course, the zero order), aid 
the dispersion will be proportional to the 
order number. 

One of the problems encountered in the 
use of diffraction gratings as dispersing 
elements for spectrophotometers arises 
from the fact that the various orders of 
diffraction tend to overlap each other. 
For example, Figure 9 shows that the third 
order diffraction peak of \2 is almost. coin- 
cident with the fourth order of \;. With 
continuous radiation, the long wavelength 
portion of any order will generally over- 
lap the short wavelength part of the next 
higher order. Since the wavelengths that 
overlap in two successive orders are rela- 
tively different in magnitude, it is usually 
feasible to employ a filter to absorb the 
unwanted wavelengths and pass the others. 
Alternatively, a low resolution prism may 
be used after the grating to separate the 
two groups of wavelengths. 

The angular dispersion, d@/d\, of a 
grating is defined in terms of the dif- 
ference in angle, dé, between the dif- 
fraction peaks of two wavelengths, \ and 
A+ dn. 


dé 

dy dcosé 
where n is the order, d is the grating con- 
stant, or spacing between the lines, and 
@ is the viewing angle at the place under 
consideration. The smaller the spacing 
between the ruled lines on the grating is, 
the greater is the angular dispersion. 

The resolving power of a grating is 
defined as \/d\, just as in the case of a 
prism, and it is equal to R = nN, where 
N is the number of lines in the grating 
contributing to the diffraction. 

By the use of special ruling tools, the 
shape of the grooves in diffraction gratings 
can be controlled, and with certain shapes 
it is possible to concentrate most of the 
diffracted intensity in one of the orders 
of the spectra. This is known as “blaz- 
ing”’ the grating. 

The advantages of diffraction gratings 
compared to prisms are: (1) Much higher 
resolving powers are practical. A 6- 
inch grating with 15,000 lines per inch /|ias 
a resolving power of 90,000. ¥A glass 
prism with comparable resolvirtg power 
would need to have a base 30 inches long! 
(2) The dispersion of the spectrum )r0- 
duced by a grating is linear, to a good 
approximation, if @ is close to 0°. ‘The 
dispersion of a prism is generally far from 
linear, even over short regions of ‘he 
spectrum (see Figure 6). (3) Reflec'\on 


(Continued on page A412) 
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In this instrument Coleman has merged a 
time-proven technic with modern auto- 
matic programing. The fully automated 
Dumas method offers a great advance in 
the speed, precision and convenience of 
this exacting analysis. While the Nitrogen 
Analyzer’s range of use has not yet been 
fully explored, it is known to cover all the 
Dumas applications and a number of 
current Kjeldahl technics. 


This is why the Nitrogen Analyzer was 
the most talked-about new instrument 
at the Pittsburgh Conference: 


Rapid. Determinations were demonstrated 
at the rate of 4 to 5 per hour; in routine 
work up to 40 per day. 


Automatic Nitrogen Analysis 


Saves space. Only 18” wide, about one- 
fourth the space previously required. 
Full automation. Saves time and mini- 
mizes error. 

High Accuracy. Quantitatively deter- 
mines nitrogen content with an accuracy 
of 0.15% N2 over the range of concentra- 
tions ordinarily encountered in the classical 
Dumas procedure. 

Digital readout of nitrogen content. 
Efficient, miniaturized Nitrometer. 
Flexible combustion cycles accommo- 
date a wide variety of sample weights and 
measures. 


Sample boats are low cost and disposable. 


For full details, write for Bulletin AB-258. 


Scientific Products 


DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 
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ELECTROLYTIC 


Industrial Instruments offers the most com- 
plete line of electrolytic conductivity equip- 
ment for the measurement and control of 
solution concentration. Standard models are 
available for use in all conductive solutions, 
ranging from distilled water to concentrated 
acid and alkalis, and in all temperature ranges. 


TYPE RC LABORATORY 
CONDUCTIVITY BRIDGE 


VERSATILE: Wide range of measurement from 
0.2-2,500,000 ohms and 0.4-5,000,000 micromhos. 


ACCURATE: Within plus or minus 1% of resistance. 


VARIABLE SENSITIVITY: Up to maximum of + 
13%. Adjustable for rapid balancing. 


EXTRA LONG SCALE: 84” effective length. 


CONDUCTIVITY 
CELLS 


BODY MATERIAL: 


To fill every temperature, pressure, 

or corrosion resistance requirement. 

Polystyrene, lucite, epoxy, nylon, polyethylene, 

bakelite, hard rubber, teflon, Kel-F, stainless 
steel, nickel, Monel or glass. 


ELECTRODE MATERIALS: Nickel, platinum, 
graphite, gold or tin. 


PHYSICAL RANGE: Pressure up to 7000 psi. 
Temperature up to several hundred degrees F. 


CONDUCTIVITY RANGE: Complete line of cell 
constants for all applications from measure- 


ment of ultra pure water to highly concen- 
trated solutions of acids, alkalis and salts. 


WRITE . . . for latest Conductivity 
Equipment Catalog and Price List 


Industrial 
Instruments inc. 
89 Commerce Road, Cedar Grove, Essex County, NJ 
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gratings can be used in all spectral regions, 
whereas prisms can only be used in those 
regions where they are transparent to the 
radiations. 

The advantages of prisms compared to 
gratings are: (1) Prisms tend to be much 
cheaper than gratings, particularly for 
the ultraviolet region, where the grating 
must have a small grating constant to 
give good resolving power. Recently, 
good quality replica gratings have 
become commercially available that 
are competitive in cost with the best 
prisms. These will be discussed in more 
detail later, in connection with specific 
instruments. (2) Prisms generate less 
scattered light than do gratings, par- 
ticularly at the shorter wavelengths, and 
in the regions of their best transparency, 
produce spectra of higher intensity. 
(3) Prisms tend to be more rugged than 
gratings. The latter must be handled 
with great care, and should be kept scru- 
pulously free of dust. 

Monochromators that contain two 
prisms, or two gratings, are called double 
monochromators. ‘Triple monochromators 
have also been produced. 


The Photometer 


The light emerging from the mono- 
chromator is measured quantitatively by 
the photometer. This may be based upon 
visual comparison, or a_ photoelectric 
detector. The principles and character- 
istics of photometric instrumentation 
have been discussed in detail previously 
in this series. 

All current commercial spectrophotom- 
eters are based upon the photoelectric 
measurement of light intensities. Moder- 
ate resolution instruments generally pro- 
vide a sufficiently intense light signal to 
be measured with a photovoltaic cell or 
vacuum photoemissive tube. High res- 
olution instruments have weaker light 
signals, and generally employ high ampli- 
fication photomultiplier tubes for de- 
tection. 


The Read-Out System 


The output from the photomultiplier 
may be read out by means of (1) a direct- 
deflection moving-coil meter, (2) an elec- 
trical compensation circuit, with galvano- 
metric detection of the balance con- 
dition, or (3) a servo-mechanism recorder. 

The principles of these read-out tech- 
niques, and their relative advantages and 
disadvantages, have been treated in con- 
nection with the earlier discussions of pH 


meters and recording devices. 


We may generalize those discussions by 
stating that the direct-deflection read-out 
is relatively inexpensive, rapid, and con- 
venient, but tends to be non-linear, and 
less stable and accurate than a compensa- 
tion method. Read-out by balancing a 
potentiometer or bridge circuit is accurate, 
but time-consuming; it is suitable for 
point-by-point plotting, or for replicated 
measurements at a limited number of 
wavelengths, but not for rapid measure- 
ments or for survey work. The latter are 
best accomplished by an ac-amplified, 
feedback-stabilized, servomechanism re- 
corder. This type of read-out tends to be 


(Continued on page A414) 


The easy way 
to clean glassware 


Fisher Sparkleen* 


-universal detergent 


—cleans glassware of wax pencil 
marks, dried blood, fats, oils, pro- 
teins, other stubborn organic depos- 
its—leaves no film, streaks or scum. 
One 314-lb box gives you 10 full 
loads of sparkling cleanliness. Write 
or phone your nearest Fisher plant. 
Order #4-320. Per box $ 1.60 
12-box carton $17.28 

100-lb drum $38.00 


*Trade Mark, Fisher Scientific Company 


FISHER 
SCIENTIFIC 


America’s Largest Manufacturer-Distributor 
Labor.tory Appli & Reagent Chemica! 


IN CANADA 
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Mont'eal 
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_ __Kedak reports on: 


highly fluorescent chelated Mg ions ..’. increasing the peak value of informational sensitivity ... sooty 
things with a lot of physics in them...color lore that might have bored Goethe to death 


Suggestion at Pittsburgh, Pa. 

When we read the advance program for 
this year’s Pittsburgh Conference on 
Ana'ytical Chemistry & Applied Spec- 
tros-opy, we decided on a coup. One 
of the papers was to state an interesting 
fact about bissalicylideneethylenedia- 
mince, which stands in relation to the 
well known chelating agent EDTA as 


CH=NCH2CH2N=CH 
4 


OH OH 
to 
HOCOCH? CH7COOH 
NCH2CH2N 
HOCOCH2/ \CH2COOH 


When the former, in slightly alkaline 
N,N-Dimethylformamide (Eastman 
5870), chelates Mg ions, it becomes 
highly fluorescent. The excitation maxi- 
mum occurs at 355my, and emission 
maximum occurs at 439mu. A sensitiv- 
ity of 7x 10° micromole of Mg per ml 
was mentioned. 

This time, said we to ourselves, when 
they come charging out of the meeting 
room to our exhibit to ask whether we 
have this reagent, they will encounter 
no mere bland smile. We will be able 
to reply, “Yes, sir, here it is, labeled 
a,a’-(Ethylenedinitrilo)di-o-cresol and 
designated Eastman 8019.” 

And that is exactly what we were in a 
position to do that day. The only 
trouble was that while many people 
did flock to our booth and talked of 
many things, not one soul as much as 
mentioned bissalicylideneethylenedia- 
mine 


Distillation Products Industries, Roch- 
ester 3, N. Y. (Division of Eastman Kodak 
Company) has some 3800 other Eastman 
Organic Chemicals. Many of them do 
excite a decent level of interest. 


Nice sharp pictures 


We must not lose our sense of propor- 
tion. We must recognize that some 
people take so little technical interest 
in photography that they have never 
even heard of Kodak Tri-X Pan Film. 
Others who do use it have noticed that 
since that “Improved Type” has ap- 
peared on the carton, results have 
somehow improved. Most of these folk 
will be content with a bland assertion 
that the recently added notation signi- 
fies 2 major advance in reduction of 
graininess and improvement in picture 
sharpness. A single congenial luncheon 


table could probably accommodate all 
who would press us to explain that 
what we have really done is to increase 
the peak value of the informational 
sensitivity J] of Kodak Tri-X Pan Film 
from .0016 to .0036 
whereI=g 1 
as ¢5(D) 
g = gradient of the linear- 
ized characteristic curve 
a, = area of the spread func- 
tion 
co; (D) = standard deviation 
of the granularity 
trace for a scan- 
ning aperture hav- 
ing the size of the 
spread function. 

If you want to talk like that you should 
first consult Journal of the Optical Society 
of America, 48, 926, but if you just want 
very sharp pictures from very fast film, ask 
the Kodak dealer for Kodak Tri-X Pan 
Film, Improved Type. 


Adjustable boundary for the infrared 


These sooty things have a lot of physics 
in them. The physics is of the old- 
fashioned type, not very clear, but not 
nearly so opaque as the little wonders 
themselves look when held to the light. 
Yet they transmit to 30u in the very 
far infrared. Their utility lies in the 
easy adjustability of the spectral posi- 
tion of the transition from opacity to 
clarity. The opacity is achieved not by 
absorption and not by interference but 
by marvelously selective and effective 
scattering. What interference there is, 
in fact, operates on the side of clarity 
by beating down Fresnel reflection 
losses. 

These Kodak Far Infrared Filters 
have turned into a hotter item than 
we dared hope when we first taught 
ourselves how to take silver chloride 
and convert its surface to silver sulfide 
in a manner as tunable as a fiddle 
string. Now the infrared trade—amili- 
tary and analytical—has grown to 
where it needs cut-on filters worse than 


this is another advertisement where Eastman Kodak Company 
Probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 


it needed them ever before. And we are 
ready—even with a warning that these 
filters require precautions to protect 
them from harsh military environ- 
ments and that silver chloride in the 
presence of water vapor still corrodes 
metal just as it always has. Of course, 
they can be mounted in plastic. The 
corrosion we can forestall if, at the 
expense of inserting a few absorption 
bands, we can be permitted to over- 
coat with polystyrene. 

The pitch for the business is made by a 
collection of mimeographed sheets entitled 
“Kodak Far Infrared Filters,” obtainable 
from Eastman Kodak Company, Special 
Products Sales, Rochester 4, N. Y. Here 
are given sizes, prices, and the code for 
specifying the cut-on wavelength wherever 
wanted from I to Su. 


Gelatin responsibly dyed 


A rich legacy of heuristic nonsense has 
been accumulating for generations in 
the next region of the electromagnetic 
spectrum over from the infrared, where 
the eye reigns supreme as the receptor 
and has qualified every seeing, think- 
ing man to hold opinions. Even the 
mighty Johann Wolfgang Goethe, 
author not only of “‘Faust”’ but also of 
“Die Farbenlehre,” put in his zwei- 
pfennig worth. 

Amid rampant intellectuality, it has 
behooved us to tread lightly and con- 
fine our thinking to such farbenlehre 
as will fit us the better to flood the 
earth with color photography, myriad- 
colored Tenite plastics, color-locked 
Chromspun fibers, and Eastman tex- 
tile dyes. Plus another field of dye art, 
tiny in economic comparison and dis- 
proportionately demanding in techni- 
cal patience but important to those 
who, whatever their theories or pur- 
poses, wish to modify spectral distri- 
bution or overall intensity of light in 
systematic, quantitative, reproducible, 
simple, and inexpensive fashion. We 
refer to the celebrated little marvel of 
precision dye chemistry, the Kodak 
Wratten Filter of uniform gelatin, with 
or without glass mounting. 

The reason we refer to it is that the new 
20th edition of **Kodak Wratten Filters for 
Scientific and Technical Use,” containing 
81 pages of curves, data, and other useful 
information, is now obtainable from well- 
stocked photographic stores for 75¢ or from 
Eastman Kodak Company, Sales Service 
Division, Rochester 4, N. Y. 


Price quoted is subject to change 
without notice. 
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Temperatures 
to 250° C. (480° F.) 


Improved Temperature Uni- 
formity. With Hevi-Duty’s “circle- 
of heat” design, there are no cold 
corners. 

Fast Heat-Up. To 200° C. in less 
than one hour. 

Low-Cost Operation on either 115 
or 230 volts. Selector switch permits 
high or low input to enclosed heat- 
ing elements. 

Durable Double-Wall Construc- 
tion. Steel outer shell is prime 


coated on both sides to prevent cor- 
rosion. 

Accurate Temperature Control 
by sensitive bulb-type thermostat 
permits little lag or overshoot. 

For complete information, write for 
Bulletin 458. 


Chamber Si 
Model | Price ad Watts 
Diameter | Depth 


Overall Di 
Width | Depth 


Volts 


HK 15 13 600 
HL 20 18 1000 


135/230 20 18 
5 25 23 


FOR GENERAL AND SPECIALIZED LABORATORY APPLICATIONS 


HEVI-DUTY ‘Multiple Unit” 
TUBE TYPE COMBUSTION FURNACES 
in Two Temperature Ranges, 1850° F. or 2200° F. 


Hevi-Duty Combustion Tube Fur- 
naces are available in either the 
split* (illustrated) or solid type 
and can be used horizontally or 
modified for vertical operation. 
Long-life “Multiple Unit” brand 
heating units offer fast heat-up 
because the heat is radiated direct- 
ly into the heating chamber. The 
heated length may be divided for 
zone temperature control which 
gives greater temperature uniform- 
ity over a specified length. A few 
of the standard furnaces are shown 
below. Many sizes are in stock. 
Special sizes with diameters up to 
16 inches can be built to your 
specifications. 

*5-in. and smaller diameters are hinged. 


HINGED-TYPE TUBE FURNACE FOR 1850° F. 


CHAMBER RATING 


DIA.__ LENGTH 


SHIPPING 


12” 


A DIVISION OF i) = BASIC PRODUCTS CORPORATION 


HEVI-DUTY ELECTRIC COMPANY, MILWAUKEE 1, WISCONSIN 
Industrial Furnaces and Ovens, Electric and Fuel * Laboratory Furnaces * Dry Type Transformers * Constant Current Regulators 
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Write for Bulletin 552 
for complete details. 


less accurate than manual balancing, «nd 
involves much more expensive instru- 
mentation, but it is incomparable for he 
wealth of detailed information it can } ro- 
vide in a brief time. 


Types of Spectrophotometer Design 


The manner in which the actual m: as- 
urement of the transmittance or abscrb- 
ance of a specimen is made with a sg} ec- 
trophotometer depends upon the de-ign 
that has been adopted. 

In single-beam spectrophotometers, t! ere 
is only one light path from the light sou ree 
to the photometer, and the specime:: is 
inserted into this light path at an ap- 
propriate time, and an appropriate pl.ice. 
The time is either directly following or 
preceding the measurement of the in- 
strument’s ‘zero’ and of a_ reference 
substance. The reliability of the measiire- 
ment depends, of course, on the con- 
stancy of the instrumental character- 
istics during the period of time necessary 
for all these measurements. 

The place is either directly before or 
directly after the monochromator. If 
the sample is inserted in the light path in 
front of the monochromator, all the light 
from the source passes through the sample. 
Scattering of light by the sample at. this 
point does not produce serious errors, 
since most of the scattered light will be 
of wavelengths that will be rejected in 
passing through the monochromator at 
any particualr setting. However, if the 
sample contains fluorescent material, 
the short wavelengths from the light source 
will continually excite the fluorescence, 
producing a spectrum of radiations that 
will be measured along with the trans- 
mitted light of those wavelengths. In 
addition, photo-induced reactions may 
occur in the sample. On the other hand, 
if the sample is placed after the mono- 
chromator, errors due to fluorescence are 
minimized, but errors due to scattering 
may become significant. 

Since fluorescence and photosensitivity 
are generally more serious problems than 
scattering when measurements are made in 
the visible and ultraviolet, spectrophotom- 
eters for these regions generally provide 
for a sample compartment that is placed 
behind the monochromator (see Figure 
1). In the infrared, however, fluorescence 


and photosensitivity can be neglected, J 


and the sample is generally positioned 
in front of the monochromator. 

In double-beam, or dual channel spec- 
trophotometers, two light paths are pro- 
vided between light source and photom- 
eter. These two paths may be sepurate 
in space and simultaneous in time, or they 
may be largely coincident in space but 
alternate in time. 

These two classes of double-bea in- 
struments are illustrated in Figur:s 10 
and 11. Two separate light paths are 
created by the beam-splitter and mirrors 
shown in Figure 10. The sample is }\aced 
in one beam and a reference in the «ther. 
In the case illustrated, the monoc’ rom- 
ator (not shown in the diagram) » ould 
precede the beam-splitter. In Figu'e 
a light beam is alternated betwee" the 
sample and reference channels b_ the 
rotating chopper, which consists of 4 


(Continued on page A416) 
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| 
eliminating freezing, binding, grease contamination | 
are pro- KIMAX Laboratory Glassware now No Contamination—self-lubricating... | with TeFLon Stopcock Plugs may be 
photom- offers the convenience of TEFLON stop- _—no grease needed with TEFLON stop- _assorted with other Kimble laboratory | 
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GOW-MAC 
HIGH POSITIVE COEFFICIENT 


RESISTANCE FILAMENTS 


For Repair, Experiment and Instruction with 

© Detectors for Gas Chromatography 

© Gas Analysis by Thermal Conductivity 

© Temperature Resistance Measurement 
— 60 ohms maximum working resist- 
ance without destruction 


a 


TWO METHODS OF MOUNTING AND SEALING 


CURRENT IN AIR PRI Other Gow-Mac 
STANCE ic ROOM TewpeRatuRE @ Portable and Panel 
MILLIAMPS D.C) Instruments 
TUNGSTEN 20 30 150 © Power Supplies 
TUNGSTEN (GOLD PLATED) HELIX 18 ry] 150 (20 V., 500 ma D.C.) 


“KOVAR (ALLOY OF STRAIGHT 4 7 200 00° @ Thermal Conductivity 
WICKEL, COBALT, IRON) Cells (Hot Wire and 


TUBE NUTS AVAILABLE. CAT. No. 9611 (Brass)... Price Per Pair .50 Thermistor) 
*Minimum order $50.00 ® Gas Density Detector 


AY AG’ INSTRUMENT Co. 


100 KINGS ROAD, MADISON, NEW JERSEY —Tel. FRontier 7-3450 


PROTECTION 


water absorption by weight 
as less than 0.20% in 48 hours 


ALBERENE stone 


—for 75 years the only permanently satisfactory material 
for chemical laboratory table tops, shelving, sinks, splash 
backs, drain boards and fume hoods. Prompt delivery. 


For FREE literature and technical assistance address: ALBERENE STONE 
{A DIVISION OF THE GEORGIA MARBLE Company) 386 FOURTH AVE., NEW YORK 16, N.Y. DEPT. J 
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semicircular mirror. During one hal: of 
the rotation cycle, the mirror is in 1 osi- 
tion to reflect the light beam into the 
reference channel; during the other alf 
of the rotation, the empty part of the 
chopper occupies this position, and the 
light goes through the sample char nel, 


Figure 10. Double-beam photometer, in which 
the two channels are separated in space. but 
simultaneous in time. 


Figure 11. Double-beam photometer, in which 
a single beam alternates in time between the 
two channels. 


In this case, the monochromator could be 
located either before the sample/reference 
compartment, or behind it. 

The read-out in double-beam instru- 
ments is based on either of two tech- 
niques: (1) measurement of the ratio of 
intensities in the two channels, or (2) 
optical compensation of the reference in- 
tensity to make it equal the sample in- 
tensity, with measurement of the amount 
of compensation required to achieve the 
null balance. For the optical compense- 
tion step, current instrumentation em- 
ploys: (1) the neutral wedge, (2) wire 
screens, (3) the rotating variable sector, 
and (4) polarizer-analyzer combinations. 
These techniques will be discussed in 
detail in connection with specific in- 
struments. 
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System Finished, Start the Pump — Then What ? 


Too often a leak, a malfunction, more lost time. 
If this has been your experience, we can help you. 
Our objective is to save your time. That’s 
why we’re extra careful, not only in the fabri- 
cation, but also testing of vacuum apparatus. For 
instance, we vacuum test sub-assemblies for 
leaks, and final assemblies, too. Stopcocks are 
vacuum tested after grinding, just to be sure. 
That’s why the big bonus in Kontes vacuum 
equipment is dependability. Here are a few items 
that prove the point: 
Lower Left—McLeod -Lippincott Gauge—tilt- 


ing sets mercury level at zero automatically. 
Upper Left—Vacuum Regulator keeps a pre- 
determined vacuum constant in the system. 
Left Center—McLeod Gauge, double scale, for 
accurate reading of very low absolute pressures. 
Right Center—Ground Metal Joints and 
Ground Glass Joints make possible leakproof 
connection of metal to glass systems. 

Lower Right— Diffusion Pump, 2-stage de- 
velops ultimate vacuum of 1x107 mm. 


od Right— Vacuum Stopcocks which don’t 
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Cut of, the 
EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal . of 
Chemical Education and the date of the particular issue. Pamphlets, 
booklets and simila literature are gratis unless otherwise specified. 


p> Thermo Electric Mfg. Co., 471 Huff St., 
Dubuque, Iowa, announces a brand new 
electro-thermally-actuated stepless power 
input controller. By accurately switching 
power on and off in a preselected rhythm, 
type 8000 Thermolyne Controller can be 
used to control flask heaters, mantles, 
heating tapes, water baths, small fur- 
naces, and other equipment. 


> For the first time, a combined pH 
meter and strip chart recorder is available 
at a price lower than most conventional 
PH metersalone. This instrument utilizes 
an electronically modulated amplifier that 
compensates for line voltage fluctuations 
and uses standard radio tubes. A strip 
chart recorder forms the front panel of 


New Apparatus and Equipment 


p A broad new selection of low-cost nu- 
clear science training kits and instruments, 
designed to help institutions of higher 
Jearning (and high schools) meet the in- 
creasing need for basic equipment to teach 
and demonstrate the principles of atomic 
science, is now available from Atomic 
Accessories, Inc., 811 W. Merrick Rd., 
Valley Stream, New York. Bulletin ED-4 
describes this equipment. 


pA new and important accessory for 
radioisotope users and laboratories has 
recently been made available by Tracer- 
lab, 1601 Trapelo Rd., Waltham 54, 
Massachusetts. The -new product is 
called a ‘“‘Decon-Kit,’’ and as the name im- 
plies, it is used for emergency radio- 
activity decontamination. Experience 
has shown that in practically every instance 
of contamination caused by a radioactive 
spill, the resulting damage could have been 
substantially reduced and possibly pre- 
vented if trained personnel with the proper 
equipment had taken immediate action to 
control the spread of radioactivity. The 
Tracerlab Decon-Kit provides both the 
equipment and the information necessary 
for immediate action during those first 
critical moments following the discovery 
of the spill. 


>A new laboratory appliance which 
combines the functions of a stirrer and a 
heater is announced by New England 
Scientific Instruments Corp., 238 Main 
St., Cambridge, Massachusetts. The 
speed of stirring is continuously adjustable 
while the heating is adjustable in four 


steps. 


> The H. R. Flow Inducer is how available 
from Schuco Scientific, 75 Cliff St., New 
York 38, N. Y. This pump untilizes a 
flexible hose on a multi-curved track to 
move liquids, slurries, emulsions, gases, 
creams, dried power, etc. None of the 
materials ever touch any metal parts, 
passing entirely through the hose portion. 
The H. R. Flow Inducer is variable from a 
net : per minute to nearly 500 gallons per 


>A glassblowing kit, with instruction 
maniial, has been prepared and is now be- 
ing marketed by Bethlehem Apparatus 
Co,, ‘lellertown, Pennsylvania. The kit is 
intended primarily for those required to 


the instrument and contains a 63 ft. roll 
of chart paper that will last for 31 days at 
1 inch per hour. Other chart speeds are 
available up to 16 inches per hour by a 
simple gear change. For further informa- 
tion, send for illustrated brochure No. 


(Continued on page A421) 


perform glassworking operations inter- 
mittently. It will be of interest to physi- 
cists, chemists, engineers, and others who 
make and repair glass apparatus systems 
or glass-to-metal seals. A folder describ- 
ing the kit is available on request. 
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SOLVENTS 


ONE 
THEM ALL 


"U.S. LABORATORY SINK HAN 


The wider range of corrosives encountered in 
modern laboratory service makes this basic 
advantage of the “U. S.” Chemical Porcelain 
Sink more important than ever! Solid, non- 
porous chemical porcelain handles all corrosives 
safely . . . hot or cold, weak or concentrated 

. eliminates any need for installing special 
sinks to handle special corrosives. In labora 
tories equipped with “U. S.” sinks there is no 
concern about which sink takes which corrosive. 
No need to consult “chemical resistance” charts. 
Less chance for costly errors. 


Modern “U. S.” Chemical Porcelain Laboratory 
Sinks provide truly practical answers to today’s 
laboratory requirements. They are unsurpassed 
in time-proven durability, and strikingly hand- 
some! Their hard, smooth, gray-glazed surfaces 

are easiest to clean, can’t absorb stains or odors, } 
never need honing or scouring. Mechanically 
strong and rugged, superior heat-shock resist- 
ance for carefree maintenance. 


Our new Bulletin L-8R gives complete details, 
illustrates more than 50 standard sizes and many 
styles. Call your Laboratory Furniture Dealer or 
write direct. 
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PYREX 


Made to last. To take student use. And 
abuse. To go to work again next year. 

Its base is plastic. Unbreakable. Hex- 
agonal. Can’t tip. Can’t roll. Its cylinder 
is thick. Tough. Hard glass. Extra heavy 
bead and pourspout. Its glass is PYREX 
brand No. 7740. We can make it thicker 
without losing the ability to stand up to 
the thermal shock of either flame or 
exothermic reaction. 

You have to know students and labs 
well to design ware like this. We know 


students and labs well. Been working 
with both for a half century. 
Whenever you put together an order, 
check our prices and quantity discounts 
(as much as 23.5% ) and see how eco- 
nomically you can buy Pyrex value and 
safety. See Supplement 3 to Catalog 
LG-1. 
CORNING GLASS WORKS 


CORNING MEANS RESEARCH IN GLAS‘ 


PYREX’ laboratory ware ... the tested tool of modern research 
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3-R to Analytical Measurements, Inc., 
585 Main St., Chatham, New Jersey. 


» \refrigerated centrifuge, Model 20R, de- 
signed for testing materials at room tem- 
perature down to —20°C has been de- 
veloped by the CS&E division of Labline, 
Inc., 3070 W. Grand Ave., Chicago 22, 
Illinois. The unit accommodates all angle 
an | swinging heads normally used on non- 
refrigerated size 1, size 2 models and on 
refrigerated centrifuges of all makes and 
5. 


> .\ new automatic counting system for 
bet: emitting solid radioactive samples 
has been announced by Nuclear-Chicago 
Corp., 359 E. Howard Ave., Des Plaines, 
Illinois. The new system is unique in that 
bac<ground (caused by cosmic rays and 
radioactive materials in the vicinity) is 
only 2 counts per minute, as contrasted 
with: a normal background of 15-20 counts 
per minute in conventional systems of 
this type. This low background makes 
possible for the first time the automatic 
analysis of radioactive samples having 
extremely low radioactive content (2-3 
counts per minute). 


» Suited to a wide range of laboratory and 
production-line checking, measuring and 
analyzing jobs, a new, low-cost but ac- 
curate Industrial Pocket Comparator is 
now available from Edmund Scientific 
Co., Barrington, New Jersey. Full 6- 
power magnification and a real etched glass 
reticle make it possible to do on-the-spot 
checking of linear dimensions, radii and 
angles, as well as surfaces and small holes 
in parts and castings. 


New Literature 


@ The new Wilkens-Anderson catalogue 
features a completely alphabetical arrange- 
ment of products for faster, easier finding. 
Cross-indexing further helps users find 
everything from a test tube brush to a 
spectrophotometer. Items are briefly and 
accurately described and illustrated, to 
save time in ordering. Write Wilkens- 
Anderson Co., 4525 W. Division St., 
Chicago 51, Illinois for a copy. 


@A 16-page folder (size 8'/2” xX 11”) 
describes Leeds & Northrup Co.’s new 
convenience-styled line of laboratory 
and testing instruments. Fully _ illus- 
trated, it contains specifications, applica- 
tion and prices of six different portable po- 
tentiometers, two de galvanometers, an ac 
and a de null deteetor, a guarded Wheat- 
stone Bridge Facility, a Students’ Potenti- 
ometer, a Universal Ratio Set, and two 
electrolytic conductivity indicators. For 
a copy, write L&N, 4934 Stenton Ave., 
Philadelphia 44, Pennsylvania, and ask 
for older E(6). 


@ The largest and most complete com- 
press-d gas catalogue ever published has 
been released by The Matheson Co., Inc., 
East Rutherford, New Jersey. The new 
Compressed Gas Catalogue gives prices 
and Jata on 85 compressed gases, gas 
mixtures, and a complete line of gas reg- 
watir g and handling equipment. 


@ Tle RSCo 600 Series of modular instru- 
ments for gas chromatography is illustrated 


Up-to-date! CHART OF THE ATOMS | 


Chart and 48-page KEY booklet both completely revised by Dr. W. F. Meggers 
Improved readability @ Large size—42 X 58 inches @ Lithographed in 6 colors 
Lists latest atomic weights compiled by International Union for Pure and Applied Chemistry 


20 Tl “Pb 


4854. CHART OF THE ATOMS, 1959 Edition. Each, $7.50 
Write for complete circular 


W. M. WELCH SCIENTIFIC COMPANY 
DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 SEDGWICK STREET, DEPT. D-1, CHICAGO 10, ILLINOIS, U.S.A. 


Important 
new Matheson 
Catalog 

for every 
R&D 


Matheson) 


Laboratory COMPRESSED GASES 
AND GAS REGULATING EQUIPMENT 


Contains Prices and Data on 85 Compressed Gases 
and Gas Mixtures, available for Laboratory Use in 

5 cylinder sizes. Also a complete line of Gas 

Regulating Equipment including Regulators, Valves, 
Flowmeters, Safety Equipment. Write for your free copy. 


The Matheson Company, Inc. 


Compressed Gases and Regulators East Rutherford, N. J.; Joliet, Ill.; Newark, Calif. 
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Out of the 


EDITOR’S BASKET 


and described in the first complete cata- 
logue of the modular units, issued by Re- 
search Specialties Co., 200 So. Garrand 
Blvd., Richmond, California. The fully 
indexed 69-page catalogue presents 22 
modules and 21 other units and accessories. 
Several gas chromatography systems are 
illustrated from the many combinations 
made possible by the modular design. 


@ Lourdes Instrument Corp., 53rd St. and 
First Ave., Brooklyn 32, New York, has 
announced availability of a special 4-page 
bulletin offering details and specifications 
on its completely new superspeed vacuum 
centrifuge, the Vacu-Fuge. Considered 


the world’s most versatile superspeed vac- 
uum centrifuge, the Vacu-Fuge is said to be 
the first unit ever produced capable of spin- 
ning 1500 ml at 60,000 xX G, and 3300 
ml at 33,000 < G, with automatically con- 
trolled temperatures down to — 20°C. 


@ A 4-page bulletin discusses operation 
and presents specifications on the new 
Cary-White Model 90 Infrared Spectro- 
photometer recently announeed by Applied 
Physics Corp., 2724 So. Peck Rd., Mon- 
rovia, California. The new instrument 
is said to establish new standards in per- 
formance, reliability and flexibility in the 
automatic recording of infrared spectra. 


@ A comprehensive brochure, describing 
the Model 154-D Vapor Fractometer, a 
new gas chromatography instrument in- 
corporating high-resolution Golay column 
and highly sensitive detectors, has been 


Vuleathene 
Costs 
Less, 


Less, 
Installs 
Faster 
than 
any other 


Acid-Proof Drainage System 


Here’s the proved, modern way to 
drain corrosive wastes—at less 
than half the cost of other systems. 
Vulcathene has everything you 
need—pipe, fittings, sinks, traps, 
in a wide range of sizes—com- 
petitively priced for any waste 
system. Save on economical instal- 
lation and _ trouble-free, main- 
tenance-free life: 

FASTEST, EASIEST INSTALLATION! Lift 
20’ sections with one hand; make 


leak-proof joints in seconds by the 
patented Polyfusion® method. 
CORROSION-PROOF, ACID-PROOF, 
SHATTER-PROOF . . . the trouble-free 
material for all waste systems. 
CLOG-PROOF, SCALE-PROOF! Smooth, 
non-adhering bore throughout. 
Find out how you can save every 
way with use-tested, time-tested 
Vulcathene. 

WRITE Dept. 447 for new catalog. 


aN American Vulcathene 


published by the Instrument Divisicn, 
Perkin-Elmer Corp., Norwalk, Connecti- 
cut. 


@A new fluid monitoring system t) at 
detects radioactivity in gas or water at 
MAC (maximum acceptable concenta- 
tion) levels is described in a bulletin jist 
issued by Nuclear Measurements Cor)., 
2460 No. Arlington Ave., Indianapolis ‘8, 
Indiana. 


Miscellany 


Dr. Robert L. Peesok, Associate ro- 
fessor of Chemistry, University of Culi- 
fornia, Los Angeles, will again be the ('o- 
ordinator of a basic Gas Chromatogray hy 
course, sponsored by the Physical Sciences 
Extension and the Engineering Extension 
of the University of California, os 
Angeles, to be conducted on the UCLA 
campus August 2-5, 1960. Additiona! in- 
formation and application blanks may be 
obtained by phoning or writing to H. L. 
Tallman, Physicai Sciences Extension, 
Room 6501 Engineering Building II, 
University of California, Los Angeles 24, 
California. 


% Setting Up a Quality Control and 
Technical Development Laboratory is the 
title of a new publication of the Small 
Business Administration written by J. R. 
Irving of the SAMA. It is available from 
the field offices of the Small Business Ad- 
ministration or the Washington 25, D. C., 
office. 


% A 13'/2 minute film, “Polyurethane 
Foam—A New Dimension in Comfort,” 
in sound and color, highlights foam char- 
acteristics and the extensive chemical re- 
search, tests, and experiments and controls 
necessary to produce quality polyurethane 
foam. 

The film may be borrowed from the 
Public Relations Dept., Allied Chemical’s 
National Aniline Division, 40 Rector St., 
New York 6, N. Y. 


% Do you have an invention? An op- 
portunity to present it to manufacturers 
and investors at a National Inventions 
Conference and Exhibition is being offered 
by the Cleveland Engineering Society. 
Information on how to exhibit your in- 
ventions, processes, or patents ia available 
by writing the Cleveland Engineering 
Society, 3100 Chester Ave., Cleveland 14, 
Ohio. 


% An interdisciplinary study in chemical 
and solid state physics will be condiicted 
at the Massachusetts Institute of ‘ech- 
nology, Cambridge, Massachusetts, \nder 
two grants announced by the National 
Science Foundation. The study is ex- 
pected to furnish a more complete under- 
standing of the physical and chemical ))rop- 
erties of some of the lesser-known nate- 
rials. NSF has granted a total of $54,200 
for the work. 

Principal Investigator for the proj- 
ect is Dr. John C. Slater, Institute Pro- 
fessor and Director of the new'y-e* 
tablished Laboratory of Chemica’ and 
Solid-State Physics. He will be as-isted 
by staff members from the physics, \etal 
lurgy, and chemistry departmen's it 


P.0. BOX 365 ROCHESTER 2,NEW YORK 
“DIVISION OF THE NALGE CO. INC. 


collaboration with members of the d: part- 
ment of mechanical engineering. 
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24. MISCELLANEOUS (continued) 
B. APPARATUS (continued) 

Handling of gases 

24-29s Obnoxious gases. (¢) A hood. A paper funnel 25 cms 


long is inverted over source of obnoxious gases; rubber 
tubing from a glass tubing and cork inserted in the small 
end of the paper funnel leads to a water aspirator. 
(Moore, W. D., 36, 407 (1959).) 


Handling of liquids 


24-338 


24-35s 


24-368 


Filtration. (d) A filter aid. Speed up filtering by apply- 
ing pressure obtained by placing upon the rim of the 
filter funnel a large 1-hole rubber stopper carrying a glass 
tube and rubber bulb; squeeze the rubber bulb. Or in 
place of the stopper use another funnel with rim covered 
with a Gooch-crucible rubber tubing. (Frrnstrer, H. 
I., 35, 509 (1958).) 

(e) Vacuum filter. Different size receivers can be used 
by resting them on a spring inside of the filter flask, using 
the conventional rubber holder (filter funnel adapter). 
(BurnELL, R. H., and Sanester, A. W., 34, 574 (1957).) 

(f) Vacuum filter. A conventional Buchner + filter 

adapter + filter bell jar rests on a sponge rubber square 
3/,” thick; the square has a hole at its center to accom- 
modate the receiving flask or cylinder. (Brown, J. R., 
34, 165 (1957).) 
Flow of liquids. (a) Connect the outlet rubber tubing 
from a water condenser to a glass tubing 8 mm od, 
6 mm id, X 17 cms long. Bend a 1 em hook on the end 
of a corrosion-resistant wire 1.5 mm in dia. and 7 cms 
long, and hook it between the rubber and glass tubing. 
When water reaches the glass tubing, the constriction 
decreases the pressure (Bernouilli principle), which sucks 
bubbles into the stream of water where the wire enters 
the tubing. The rate of movement of these bubbles 
shows the flow rate. (Apicer, P. J., 35, 33 (1958).) 

(b) Splash-proof sink. Prevent splashing by pushing a 
wire gauze into the drain outlet directly beneath the 
aspirator. (Boryta, D., 36, 530 (1959).) 

(c) Buret valve. Annealed teflon pinched in a Hoffman 
type C-screw clamp is useful in controlling the flow of 
chlorinated hydrocarbons through chromatographic 
columns (Harpur, R. P., 36, 149 (1959).) 

Titration 

(c) Buret valve. Modification of a Bunsen valve, see 
diagram. (Crawrorp, C. M., 35, 380 (1958).) 

(b) Titration without burets. Polyethylene doll’s nurs- 
ing bottle has an embossed scale 0 to 8, giving 5% ac- 
curacy. (Ganpts, 8., 36, 290 (1959).) 


C. CHROMATOGRAPHY 
Column Chromatography 


24-448 


Cations. (g) (1) Run soln. through column of Amberlite 
IRA 400 (chloride form): passes Ni*?, Mnt?, Crt3, 
Al* but retains ZnCl,~?, CoCl,~? and FeCl,~%. Sub- 
sequently elute with 0.5 N HCl: removes Cot? and Fe*?. 
Finally elute with 0.005 N HCl: removes Zn*?. (2) 
In basic solution Amberlite IRA 400 retains CrO,~? but 
passes AlO.~?. (Brrenp, J. B., Wescott, L. B., and 
Wuse, E. O., 35, 68 (1958).) 


Paper Chromatography 


24-52s 


Techniques. (f) Spotting. Punch 6 mm paper discs; 
soak in the test solns., dry, affix by slipping into two 
parallel slits 2 mm apart in the chromatograph paper. 
See article for a more elaborate method. (CHEsBro, W., 
36, 83 (1959).) 

(g) Chamber. Invert an 800 ml beaker over a 9 X 10” 
high cylinder of Whatman #1 filter paper standing in 
another 800 ml beaker. Scotch-tape the beakers to- 
gether at the rims. Produce vapors by placing a 150 
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24-53s 


24-54s 


ml beaker of appropriate liquid inside the paper cylinder. 
Introduce developing liquids through an opening made 
by peeling back a bit of the tape. Nine spots can be 


developed simultaneously. (Wiacans, D. S., 34, 536 
(1957).) 
Cation analysis. (d) Group | cations. Place drops of 


soln. ctg. Ag*, Pb**, and Hg.** 25 mm from the lower 
end of a 25 X 150 mm strip of Whatman 41 filter paper; 
dry. Place in 10 mm depth of'water in a 6” test tube. 
When water reaches 25 mm from the upper end of the 
strip, remove it; dry it. Immerse it momentarily in 
0.025 M K2CrQ,, then hold over 15 M NH,OH. Results: 
yellow PbCrQ,, orange with NH;, forms on top; Hg.*+* 
gives black with NH;: and brick-red AgeCrO, fading 
with NH; is on the bottom. (Marion, 8. P., and 
Psinas, J., 34, 87 (1957).) 

Paper disc. See article for details; development of food 
colors in ten minutes; use n-propy! alcohol-aq as eluting 
agent. (cE-rp by Hart, H., 36, A-501 (1959).) 


Gas Chromatography 


24-60s 


Organic mixtures. (a) Organic mixtures (e.g., CCl + 
ether + others) are introduced through a serum cap into 
a stream of H2 gas which passes through a column of Tide 
detergent powder or dithiony] phthalate, thence to a 
capillary where the gas is burned. Changes in the color 
of the flame identify the presence of different organic 
components in sequence. (Cowan, P. J., and Sucmara, 
J. M., 36, 246 (1959). ) 

(b) Gas chromatograph. A student experiment requir- 
ing special apparatus; see article. (GREENE, 8. A., 34, 
194 (1957).) 


D. HOUSEHOLD CHEMISTRY 
E. MISCELLANEOUS 


24-678 


24-70s 


Spot reactions. 

(a) Group III Spot tests. Ni with dimethy! glyoxime. 
Fe(III) with 1% KCNS. Co(II) with alpha-nitroso- 
beta-naphthol in acetone. Al with 5% K,Fe(CN)<. to 
ppt. all group III but Al**, then the Al** + sat. alizarin 
in EtOH. Mn(II) with NaBiO;. Zn with Cr(III) with 
1% dipheny] carbazid in EtOH. Zn with dipheny! thio 
carbazone (dithizone) in CCl. (Marron, §. P., and 
ZLocHowER, I., 36, 379 (1959).) 

(6) Pyrolysis. See article for test for organic matter 
+ KNO,; giving HNO, detectable by Greiss reagent. 
(Ferer, F., 34, 457 (1957).) 

(c) Of benzoyl peroxide. See articles for reactions. 
Benzoyl peroxide reduces HNO;; produces SO, from 
thiourea; produces (Atys#a; article in error says 
SO.) from thioglycollic acid. (Frren, F., 34, 457 (1957).) 

(d) Cadmium. Drop of ammoniacal Cu++-Cd*+*+ + 
drop of reagent (0.2 g Titan yellow + 70 ml MeOH + 
30 ml H:O): bright red-orange for Cd, no interference by 
Cu. (Psrrocciong, J. F., 35, 402 (1958).) 

Television experiments. 

(j) Gottingen experiments. Can change camera objec- 
tive so as to bring buret graduations into focus; meniscus 
of buret improved by lighting from above, with camera 
not level with, but at an angle to, the meniscus: white 
ppt. against dull black; dull black pointer. (GLEMsER, 
O., 35, 573 (1958).) 

(k) Commitiee report of Films and TV. (36, 588 
(1959).) 

(l) Balance instructions. Thirty students follow oper- 
ations while watching TV. (Hayes, J. R., Schempr, 
J. M., and Murnin, J. A., 35, 615 (1958).) 


F. MODELS 


Molecular models 
24-80s Static models. 


(m) Of wax. Use Ceraweld Amber or Ceratack 155, 


| 


an amber-colored wax, m.p. 155°C. (Barco Oil Co., 
' Tulsa, Okla.), applicator sticks for bonds, rubber bands 
for pi orbitals. (Tanaka, J., 34, 603 (1957).) 

(n) Jig. Diagram of jig for drilling holes at proper 
angles in Styrofoam balls; joined by pipe-cleaner wires. 
T. R. P., and Bassow, H., 34, 99 (1957).) 

(0) General Chemistry. Photos in article showing basic 
atomic and molecular models for the General Chemistry 
course. (Kirscuner, 8., Gaver, K., and Haun, R., 36, 
512 (1959).) 

(p) Styrofoam. Photos in articles showing solid state 
models. (CAMPBELL, J. A., 34, 210 (1957).) 

(q) Metal coordination compounds. Sargent student 
models + wooden balls with holes drilled in can make 
models shown in article. (Mymrs, R. T., 35, 152 (1958).) 

(r) Student assembly. Simple models the students can 
assemble, mostly inorganic. (Pierce, J. B., 36, 595 
(1959).) 

(s) Sponge rubber balls. Cemented with Goodyear 
Pliobond; balls set in Plaster of Paris for drilling holes. 
ANKER, R. M., 36, 138 (1959). ) 


Dynamic models. 

(h) Coiled springs set in rubber balls. Values for many 
atomic radii and bond angles are tabulated. Models 
can show H-bonding, stearic effects, modes of vibration, 
differences between covalent and van der Waal’s radii, 
atomic weights, etc. Photographs in article. (GopFrrey, 
J. C., 36, 140 (1959).) 

(7) Variable bond angles. Turned Al rods have knobs 
on ends so as to anchor them securely into molded balls 
of rubber of such resiliency as to permit variation in 
bond angles. (SusBLuskEy, L. A., 35, 26 (1958).) 

(j) Magnetic. An octahedron made of Plexiglas sheets 
with Alnico magnets cemented at the 6 corners. Cork 
balls containing magnets can be attached to these cor- 
ners, or removed at will. (WrENDLANDT, W. W., 34, 223 
(1957).) 

Isomer models. 

(l) Color discs fastened on transparent Plexiglas sheets 
illustrate isomers; the sheets can be superimposed to 
show different arrangements. Bar magnets sealed on 
the sheets hold them against a metal blackboard. 
(Sunn, H. J., 34, 355 (1957).) 

(m) Stereoisomers. Photographs in article. Combine 
Sargent Organic and Fischer Crystal sets. (KAUFFMAN, 
G. B., 36, 82 (1959).) 

Crystal models. 

(a) Solid. Solid imitation crystals cut out of Plexiglas 
sheets 1 to 2” thick. Polish with #80 carborundum; 
then #400 wet-or-dry paper, first dry, then wet; then 
buff with a canvas dise with XXX white diamond buffing 
compound; and finally with jeweler’s rouge. (SLABAUGH, 
W. H., 36, 288 (1959). ) 

(b) Close-packing. Fasten balls in the following pat- 
tern (N-S-E-W refer to directions). (1) One yellow sur- 
rounded by 4 yellow balls. (2) Two red (N + E) and 
two silver (W + S) balls. '(3) Black surrounded by two 
red (N + S) and two silver (E + W) balls. (4) Two 
silver (N + E) and twored(W + 8) balls. Pile the units 
in numerical sequence: face-centered crystal is evident. 
Focus attention on the black ball: it is surrounded by 
six silver balls, with three red balls at the Nevth and 
three at the South, i.e., the 12-coordination of close- 
packing. Two red ball groups are in different longitudes, 
i.e., cubical not hexagonal. (Barnert, E. D., 35, 186 
(1958).) 

(c) Lighted. Translucent spheres each containing 4 
different colored bulbs are located on Plexiglas shelves. 
An extensive wiring circuit permits switching on many 
types of crystal lattices with this single model. See 
article for complete details of apparatus and wiring dia- 
grams. (WestsrRook, J. H., and Drevriss, R. C., 34, 
_ 220 (1957).) 

(d) Boxed. See photographs in article. Styrofoam 
balls are packed in plastic boxes to give permanency. 
Get exact sizes by sanding and rotating them against a 
hole in a plastic sheet until they pass through. (KEn- 
NEY, M. E., 35, 513 (1958).) 

(e) See article for many photographs of crystal lattices 


24-85s 


24-86s 


using styrofoam balls 3 to 4” in diameter, with smaller 
balls, to show lattices, close-packing, bending effects on 
Cu rod or crystals, temperature effects, alloying, ionic 
close-packing. (CAMPBELL, J. A., 34, 210 (1957).) 
Potential Energy Curves. A plaster cast, see diagram in 
article. (Dy, J. L., 34, 215 (1957).) 

Orbital models. 

(a) From styrofoam, colored with silicone enamels; s- 
orbitals are scarlet, p-orbitals are purple; scale 2” = 1 
Angstrom. See photographs. (Lampert, F. L., 34, 217 
(1957).) 

(b) Individual student. Cork board with map pins, now 


_ available from Fischer Scientific Co., (Coox, W. B., 35, 


540 (1958).) 
Organic models. 

(c) Use colored plastic beads, e.g., self-fastening ‘‘Pop- 
It”? beads. See article for pictures of polypeptides, 
nucleic acid. Illustrate hydrolysis, cleavage. Have 


students assemble models from sacks of beads containing 
6 varieties of colors: 720 arrangements possible so no 
duplicates appear! (BLACKWELL, R. Q., 34, 500 (1957).) 

(d) Polypeptides. See photographs in article showing 
paper models of the alpha helix configuration of polypep- 
tides. (WHALEN, T. A., 34, 136 (1957).) 


G. OPEN HOUSE. 


24-888 


24-91s 


Demonstration kit. For popular lectures; see article for 
photographs. Old experiments. (Dannuey, R. L., 35, 
457 (1958).) 
Color changes. 

(m) FeCl;-aq added to (1) NH,CNS-aq: red. (2) 
AgNO3-aq: white. (3) K,Fe(CN)6s-aq: blue. 
by CaMpBELL, J. A., 34, A-169, (1957); BB pg. 56.) 

(n) Pitcher with H,O + phenolphthalein soln. (1) 
Pour into glasses ctg. 2 ml 36 N H2SO,, 2 ml 6 N NaOH, 
empty, 2 ml 6 N NaOH; empty: colors alternately red 
and white. (2) Pour all into the pitcher beginning with 
the H.SO,: all turn colorless. (3) Pour (2) into a milk 
bottle ctg. 5 ml sat. SbCl; in 12 N HCl: turns milky. 


‘(cE-TD by Dunsak, R. E., 34, A-481 (1957); BB pg. 62.) 


Mercury heart. Same as 24-95s but with 1 ml 0.1 M 
K.Cr.0, instead of KMnO,, and adding 0.5 to 2 ml 18 M 
H.SO, to a 3/,” dia. pool of Hg covered by 6 M H2SO, 
until rhythmic motioncommences. (cE-TD by CAMPBELL, 
J. A., 34, A-105 (1957); BB pg. 55.) Explanation: the 
controlling factor is the number of electrons on the Hg 
surface (a surface-tension effect); with few electrons the 
Hg is flat; with many electrons the Hg is spherical. 
Stage 1: the Cr,O;- or MnO,~ oxidize the Fe needle 
and the Hg sphere; this reduces the number of electrons 
on the Hg and it flattens. Stage 2: as the Hg flattens 
out, it touches the Fe needle, which has a higher charge, 
so electrons flow from the Fe to the Hg; this increases 
the number of electrons on the Hg, so it becomes spheri- 
cal again. The two stages repeat, giving a “beating 
heart”’ effect. (CAMPBELL, J. A., 34, 362 (1957).) 

Jet propulsion. (a) Sublimation pressure, see diagram. 
(1) Hero’s engine (24-96s) using benzene + dry-ice in 
place of boiling water. (2) Run steam engine on benzene 
+ dry-ice. (cE-Trp by Dunpar, R. E., 34, A-525 (1957); 
BB pg. 63.) 


H. PERIODIC TABLES. 
24-106s Wall charts. 


(a) Emphasizes electronic structure. (LONGUET- 
Hiacens, 34, 30 (1957).) (6) A Theater. Usual block 
arrangement for s.p.d. but presented like the seating ar- 
rangement in a theater. (Kerker, M., 34, 32 (1957). 
(c) An electronic chart with double boxes representing 
orbitals, in areas which slope downwards to the right to 
represent principal quantum numbers. (E1cHInGER, J. 
W., Jr., 34, 70 (1957).) (d) Diagram in article; empha- 
sizes electronic configuration, also graphs showing perio- 
dicity of m.p. and heats of sublimation of s.p outer- 
orbital elements. (Szano, Z. G., andjLaxaros, B., 34, 
429 (1957).) 


(Continued in August) 
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UP-TO-DATE LABORATORIES DEMAND MODERN INSTRUMENTS | 


The ever-growing complexity of modern instrumenta- 
tion demands a program of training, which prepares 
the student for his future work. There is no room in 
such a training schedule for operations that were stan- 
dard practice a generation ago but are now outdated. 


More and more students now learn on METTLER 
balances, because: 


@ they are the outstanding modern weighing 
instrument 


e they save valuable time of instructor and student 
e@ they save space in crowded laboratories 


And, METTLER balances cost less per student than 
other balances. 


Write to us today for complete 
descriptive literature. 


METTLER INSTRUMENT CORPORATION 
HIGHTSTOWN, NEW JERSEY 
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OUTSTANDING NEW LEYBOLD DESIGN 
PREVENTS VAPOR CONDENSATION 


IN THESE FAMOUS HIGH VACUUM PUMPS 


The Gas Ballast feature of Leybold high vacuum pumps actually pre- 
vents condensation of vapor, gives you better performance—longer pump 
service life. It eliminates contamination of pump oil; prevents oil con- 
tamination from lowering ultimate pressures; reduces the frequency of 
oil changes and eliminates a considerable amount of maintenance. 


The Leybold Gas Ballast system is far superior to conventional 
methods because condensation never takes place. Some other 
designs merely attempt to minimize the harmful effects of conden- 
sation that forms in the pumps, 

Leybold pumps can be operated with or without the gas ballast feature. 
You get the advantages of a high vacuum oil-sealed rotary vane pump 
plus the superior Leybold system for eliminating vapor condensation 
problems! 


Leybold is known the world over for outstanding design, 


SINGLE-STAGE 

ROTARY VANE 

GAS BALLAST PUMP 

Free Air Speed, 33 liters/min 

Ultimate Vacuum, mm Hg 
With gas ballast, 6x10-1 
Without gas ballast, 2x10-3 

No. CE352-71, ea. $155.00 


TWO-STAGE 

ROTARY VANE 

GAS BALLAST PUMP 

Free Air S , 33 liters/min 

Ultimate Vacuum, mm Hg 
With gas ballast, 1x10-2 
Without gas ballast, 2x10-5 

No. CE352-74, ea. $215.0u 


SINGLE-STAGE 

ROTARY VANE 

GAS BALLAST PUMP 

Free Air Speed, 100 liters/min 

Ultimate Vacuum, mm Hg 
With gas ballast, 6x10-! 
Without gas ballast, 2x10-3 

No. CE352-76, ea. $315.00 


TWO-STAGE 

ROTARY VANE 

GAS BALLAST PUMP 

Free AirS , 100 liters/min 

Ultimate Vacuum, mm Hg 
gas ballast, 1x10-2 
Without gas ballast, 2x10-5 

No. CE352-78, ea. $425.00 


Write for a complete, 
illustrated catalog of Leybold 
Gas Ballast Laboratory Pumps 


workmanship and quality. The Leybold name is your assur- 
ance of trouble-free service, superior pump performance 


and extra years of satisfaction. 


6001 SOUTH KNOX 

ARTHUR LaPINE and COM PANY CHICAGO 29, ILLINOIS, 
MANUFACTURERS OISTRIBUVUTORS 
LABORATORY SUPPLIES » EQUIPMENT +» REAGENT AND INDUSTRIAL CHEMICA 
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All the advantages of this famous Teflon’ plug 
stopcock’... all the advantages of a fine, 


nin high quality needle valve. 
You get fantastic control over liquid flow 

* through burets, separatory funnels, chromato- 
graphic columns... with no fuss, no mess. 

Stopcock and needle valve never need grease— 

never freeze—never leak. 
| Put the Kimax’ needle valve stopcock to work 
0-5 right now! Two sizes replace Kimax regular bore 


Tefion plugs, sizes 1, 14, 2, 3, and 4. And be 
sure to specify it on every important piece of 
laboratory glassware you order from 

Fischer & Porter’s complete labware line. 

Write for literature. Fischer & Porter Company, 
4370 County Line Road, Hatboro, Pa. 


e Manufactured by Kimble Glass Co. under licenses 
granted by Fischer & Porter Co. 


INOIS, 


1EMICA 
@ Reg. T.M. Kimbie Glass Co. 
oOReg. T.M. E. 1. Du Pont 


ihas a built-in needle valve” 
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A complete new package for classroom 


demonstrations and laboratory experiments in radiochemistry 


Now Nuclear-Chicago offers you this complete system for 
effectively presenting fundamentals of radiochemistry in the 
classroom and performing radiochemical experiments in 
the laboratory. The system, shown opposite, provides 

a sensitive mica-end window counter with mount and sample 
changer, precision decade scaler and timer. The package 
includes our new Radionuclide Set with eight AEC license 
exempt radioactive solutions, pipette, syringe, sample pans 
and instruction manual. The apple is just to tempt you to 
write for full information. Ask for Bulletin No. 131. 


We are also offering you, without obligation, our new 
brochure which contains a collection of 36 papers related to 
training and experiments in radioactivity. Included are 
review articles, descriptions of nuclear courses at both 
large and small colleges and 21 experiments that can be 
performed with the simple, inexpensive 

instrumentation provided in the new Nuclear- 

Chicago package. The articles have been 

reprinted from the JOURNAL OF CHEMICAL 

EDUCATION. Just ask for “Journal Reprints.” 


nuclear-chicago 


343 E, HOWARD AVE., DES PLAINES, ILL. 
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WELCH CONDENSERS 


Now Feature Outer Jacket of Unbreakable Transparent Plastic 


Metal inlet and outlet tubes can be placed 


at any convenient angle 


CAPS OF PLIABLE RUBBER— EXTRA THICK END WALLS — 
So easy to assemble! Adds rigidity to system. 


Tubes never under stress. 
INLET AND OUTLET NEAR ENDS — 


CAPS SERVE AS BUMPERS— Make full length effective. 


No breakage when the 
condenser is carelessly 
placed on stone surface. 


BIG FLEXIBLE-RUBBER LIP— 
Use stock tubing for outer 


jacket in emergency. 

FRICTION FIT OF PARTS— CAPS CAN BE TURNED — 
No cement or adhesives Inlet and outlet tubes may be 
needed to connect tubes. set at any angle. 


GLASS INNER TUBE— 7 PLASTIC OUTER TUBE — 


Pyrex Brand glass or “4 Resists breakage and is 
Soft glass. transparent. 


Actual use will 
convince you of the 


superior features 
of the Welch 
Straight Jacket Condenser 


PAT. NO. 2,047,757 


The Welch Straight Jacket condenser (improved 
aa eee peopel cae tube with which it is to be used. Both tubes are 
It can be assembled quickly and conveniently. available separately. ‘ 
The inner tube can be supplied in soft glass or Inlet and outlet tubes will never break because 
Pyrex-brand glass, depending upon requirements. they are metal. They are close to the ends of the 
The outer tube is made of sturdy plastic to reduce jacket to give maximum cooling efficiency, thus 
breakage to a minimum. End caps are molded of shortening the over-all length necessary, reducing 
thick, soft rubber, not only unbreakable, but serv- the weight when filled, and requiring less bulky 
ing as bumpers. The caps can be rotated inde- Support clamps. 
pendently to place inlet and outlet tubes in the Straight Jacket condensers are being specified 
most favorable directions. The plastic outer tube exclusively by more and more laboratories. 
fits tightly into the rubber end caps to prevent When ordering complete condensers or replacement 
leakage, but can be removed. The inner tube tubes, please specify length of jacket. See table 
takes a No. 3 rubber stopper in its enlarged upper  elow. 
portion. It is about 250 mm longer than the outer 
: PLASTIC OUTER JACKET—Pyrex-brand glass tube 
PLASTIC OUTER JACKET—Soft glass tube Complete with Pyrex-brand glass inner tube and plastic outer 
Complete with soft glass inner tube and plastic outer tube. tube. 
Length of jacket, mm, 250 300 400 500 600 750 Length of jacket, mm, 500 
Length over-all, mm, 475... 525 625. 725 25 Length over-all, mm, 725 
O.D., outer tube, mm, 25 25 25 25 25 O.D., outer tube, mm, 25 
O.D., inner tube, mm, 12 2 12 12 12 O.D., inner tube, mm, 12 
No. 4941. Each, $1.45 $1.55 $1.65 $1.85 $2.00 $2.70 No. 4941P. Each, $2.55 . $3.10 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


ESTABLISHED 1880--—————— 
1515 SEDGWICK STREET, DEPT. D. CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


A430 / Journal of Chemical Education 


| 
1 
| 
} 
wa. 
lg 
7%, 
it 
| 
a. 
~ 
i 
> | 
{iy | 
j 
i 


) WALLS — 
system. 


NEAR ENDS — 
effective. 


D OUTLET— 


TURNED — 
tubes may be 


and is 


BOOKS FROM 
INTERSCIENCE 


Modern Coordination Chemistry: Principles and Methods 


edi‘ed by J. LEWIS, University Col- 
leg’, London, and R. G. WILKINS, 
University of Sheffield 


The physico-chemical techniques which have made possible the clarification of the 
structure of coordination compounds are described here within a framework of the 
theoretical background of each and a presentation of recent results and interpretations. 
This advanced text effectively unites in one volume the theory of coordination chemistry 
with the experimental techniques needed to determine their structure and the nature of 
their chemical bonds. 1959 502 pages $12.50 


Medicinal Chemistry Second Edition 


edited by ALFRED BURGER, Uni- 
versity of Virginia 


This new one-volume edition of a classic work on drug synthesis and drug action is: 
completely revised and entirely rewritten. The increase of 12 chapters over the first edi- 
tion—for a total of 53 chapters and more than 1250 pages in a two-column format— 
reflects the great expansion of medicinal chemistry and progress in all its aspects over 
the past decade. All chapters are either newly contributed or rewritten and brought 
up to date by 34 experts whose aid was enlisted in preparing this comprehensive and 
modern advanced text. The varied approaches of different contributors have been 
subordinated for a unified and medically oriented treatment of the entire range of this 
greatly diversified field. 1960 1258 pages 7x10 $27.50 


An Introduction to the Chemistry of Heterocyclic Compounds 


by R. M. ACHESON, Oxford 


This text for the graduate or senior undergraduate level will be welcomed by teaching 
organic chemists who, in the past, have often had to rely upon special lectures to 
introduce this complex subject. It is a concise account of the more important properties 
and chemical reactions of basic heterocyclic systems, using modern electronic systems 
and mechanistic concepts where possible. Recent biochemical developments are brought 
into the presentation when appropriate. The author’s wide experimental and teaching 
experience is combined in an astute selection of material and a treatment which brings 
the flavor of the research laboratory into the classroom. 1960 356 pages $5.00 


Progress in Inorganic Chemistry Volume 2 


edited by F. ALBERT COTTON, 
Massachusetts Institute of Technology 


Methods in Geochemistry 
edited by A. A. SMALES, United 
Kingdom Atomic Energy Research Es- 
tablishment, Harwell, and L. R. 
WAGER, Oxford 


The second volume of this new series contains the following contributions by experts 
whose approach to their special subjects is both expository and interpretative: Radio- 
activation Analysis in Inorganic Chemistry (John W. Winchester), Halides and Oxy- 
halides of the Elements of Groups Vb and VIb (John W. George), Extraction of In- 
organic Compounds into Organic Solvents (R. M. Diamond and D. G. Tuck), Some 
Fluorine Compounds of the Transition Metals (R. D. Peacock), Intensities of Spectral 
Bands in Transition Metal Complexes (C. J. Ballhausen), Unusual Oxidation States of 
Some Actinide and Lanthanide Elements (L. B. Asprey and B. B. Cunningham), Metal 
Alkoxides (D. C. Bradley ). Approx. 380 pages Ready in September 


In this single volume, experts consider all the analytical methods used in geochemistry. 
Recent advances are discussed, as well as older techniques and their new developments. 
Each major method, with various related techniques, is treated in a separate contributed 
chapter, including a discussion of the underlying theory. Thoroughly practical, an early 
chapter deals with the preliminary examination and treatment of the material before 
analysis begins. 1960 463 pages $13.50 


INTERSCIENCE PUBLISHERS, INC. 


250 Fifth Avenue, New York 1, N. Y. 
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Chech to see you have ordered 


FLAME PHOTOMETRY 


By John A. Dean, University of Tennessee. McGraw-Hill Series in Advanced Chemistry. 


The first full-length treatment of a new and extremely popular analytical method used 
by chemists, physicists, and biologists both in academic and industrial research. The 
book offers an approach based on modern flame photometry as practiced with equip- 
ment able to separate the many variables one from another; i.e., photomultiplier tubes 
as photodetectors, prisms (or gratings) with adjustable slit mechanisms to isolate the 
radiant energy, and combustible fuels of different adiabatic flame temperatures. 

354 pages, $11.50 


OPTICAL ROTATORY DISPERSION: Applications to 
Organic Chemistry 


By Carl Djerassi, Stanford University. McGraw-Hill Series in Advanced Chemistry 


The first book to be published on this aspect of modern organic chemistry theory, by 
an internationally known authority. The book considers almost exclusively advances 
made since 1955. It emphasizes applications to organic chemistry and to certain bio- 
chemical fields. Main emphasis is placed on steroids, terpenes, amino acids, and proteins 
and peptides. Dr. Albert Moscowitz, Dr. John A. Schellman, and Dr. Elkan R. Blout 
have each contributed one chapter to this 17 chapter work. 293 pages, $9.50 


THERMODYNAMICS, New Second Edition 


By G. N. Lewis and M. Randall (Revised by Kenneth S. Pitzer and Leo Brewer, 
both of the University of California, Berkeley). McGraw-Hill Series in Advanced Chemistry. 


A revision by two top men in their field of a 1923 classic. The informal and much- 
admired style of the first edition has been retained and will make the book very appeal- 
ing to all its readers. Because the last edition of the book was 37 years ago, there is 
much new material included in the new edition, particularly in the middle and late 
chapters. These chapters have now been brought up to the present frontiers of thermo- 
dynamics. Illustrative materials have been brought up to date. As before, illustrative 
problems are worked out in considerable detail. Ready in January, 1961 


NUCLEAR MAGNETIC RESONANCE: Applications to 
Organic Chemistry 


By John D. Roberts, California Institute of Technology. McGraw-Hill Series in Advanced Chemistry 


This brief book is the outgrowth of some forty lectures in which it was attempted to 
explain the phenomenon of nuclear magnetic resonance absorption and the uses of 
high-resolution nuclear magnetic resonance spectroscopy. It will be of service to prac- 
ticing chemists and students as a guide to various applications of NMR spectroscopy 
and an introduction to other authoritative works. Throughout the coverage is illus- 
trative rather than comprehensive. 118 pages, $6.00 


Send for Copies McGRAW-#HI 
On Approval 
330 WEST 42ND ST. 
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These important McGraw-Hill Books 


INORGANIC SYNTHESIS, Volume vi 


By Eugene G. Rochow, Harvard University. McGraw-Hill Inorganic Synthesis Series. 


The latest volume in the distinguished Inorganic Synthesis Series. The emphasis of 
this volume is on coordination compounds and ‘“‘complexes.”’ Persons interested in the 
preparation of inorganic compounds can get not only specific directions for specific 
compounds from this book, but also hints on general procedures, precautions, and 
laboratory instruments. Intended primarily for research chemists and others who need 
information in the volume for chemical work. Not intended primarily as a textbook, 
but it can be so used. Ready in September 


MODERN NUCLEAR TECHNOLOGY: A Survey for 
Industry and Business 


Edited by Mark M. Mills; Arthur T. Biehl and Robert Mainhardt, both of Aerojet-General 


Nucleonics, San Ramon, California 


This book is the result of a series of lectures given under the Engineering Extension 
Program of the University of California, Berkeley, during the summers of 1956 and 
1957. Each chapter in the volume stands by itself since it corresponds to a lecture given 
by an individual. Contributors are Arthur T. Biehl, Robert L. Carter, E. Richard 
Cohen, Sidney Fernbach, John W. Gofman, Ronald R. Henley, Donald H. Imhoff, 
Jerome Kohl, James A. Lane, C. Rogers McCullough, Robert Mainhardt, Mark M. 
Mills, Burton J. Moyer, Thomas H. Pigford, Richard F. Post, J. C. Rengel, George 
Safonov, Patrick J. Selak, with an introduction by Edward Teller. Ready in July 


PRINCIPLES OF CHEMISTRY 


By L. A. Hiller, Jr., University of !Ilinois; and R. H. Herber, Rutgers University 


As high schools better prepare their students, it becomes necessary to introduce them to 
college chemistry in a more challenging manner. Hiller and Herber is an extraordinarily 
well-written, rigorous general chemistry textbook. Wherever possible, quantitative 
relationships between the various parameters which describe chemical systems have 
been developed to the point where the student can make proper use of these equations. 
The book is designed to acquaint the student with a modern approach to the study of 
chemistry. 735 pages, $7.75 


INSTRUMENTAL ANALYSIS AND TECHNIQUES 


By Charles N. Reilley, University of North Carolina; and Donald Sawyer, University of 
California, Riverside 


In this unique manual the authors include experiments illustrating not only analytical 
applications of instruments but also whenever possible, the use of instruments in de- 
termining important physical chemical data. Each experiment has been thoroughly 
tested to insure its workability and ‘“‘cook-book’”’ procedures have been avoided. The 
purpose of this manual is not to displace other instrumental texts, but to supplement 
them by providing a set of experiments which will thoroughly test and demonstrate the 
principles discussed in the lecture section of the course. Ready in September 


Send for Copies 


W-HloK COMPANY, INC. 
On Approval 


NEW YORK 36, N. Y. 
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art of producing ferrites, thus, is one of 
varying the composition and the process- 
ing variables to obtain the desired com- 
bination of properties. They are made by 
sintering well-mixed, finely-divided oxides, 
carbonates, or other suitable compounds. 
The magnetic particles are oriented by a 
magnetic field during compaction while in 
the mold to form a “green’’ compact. 
The orientation persists during the sinter- 
ing operation to a greater or less degree, 
depending upon the temperature, the 
sintering atmosphere, and other factors. 

Rather than a book for chemists or 
ceramists, telling how to make ferrites, 
the authors present the physics of mag- 
netism and theories concerning the origin 
of magnetism in ferrites. Besides dia- 
magnetism, paramenetism, and _ferro- 
magnetism, words that are generally 


familiar to chemists, we now encounter 
ferrimagnetism, antiferromagnetism, rem- 
anent magnetism, internal demagnetiza- 
tion, magnetostatic mode, and other 
new concepts. The ingenuity with 
which the properties have been related 
to crystal structure and orientation of 
the various ions is admirable and well 
documented. It is shown that there are 
three different ways of learning about the 
distribution of the ions among the avail- 
able crystal sites in such magnetic com- 
pounds, namely, use of X-ray diffrac- 
tion and neutron diffraction and by a 
determination of the magnitude of the 
saturation magnetization at zero degrees 
Kelvin. One of the chief uses of neutrons 
in crystal structure analysis has been in 
this field. 

While the authors use physical models 
rather than following a mathematical 
approach, and in spite of the fact that they 
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NALGENE serves You right! 


“Serves you right” the way it handles easily—no needless 
weight, no slipping even when wet... no breakage » 
problems. You can ask a great deal of NacEne Lab ware 
and get it. Beakers, Carboys, Flasks, Funnels, Graduates, 
Bottles, Pipets, Centrifuge and Test Tubes—all surprisingly 
low in cost, NALGENE is the practical, efficient, lab ware 
that keeps its word ... always dependable! 


Write Dept. 47 
for aFREE NALGENE Funnel 
and our Catalog H-459R 


@ rue NALGE CO.INC. 


2, NEW YORK 


claim that this book treats ferrites 01 a) 
‘intermediate’’ level, it is not one for the 
novice. Nor is it a book for the enginee 
who wishes to take advantage of the 
widely varying magnetic properties of 
ferrites in designing new electronic cir. 
cuits. Rather it will best serve the 1 eed; 
of the physical chemist who wants t 
understand the properties of thes: ey. 
traordinary compounds as relate: t 
their crystalline structure and constitu ‘ion, 


LAURENCE S. 
Waterlown A? 
Watertown, Massach ‘setts 


Exploring the Structure of Matter 


Jean-Jacques Trillat, Professor at the 
Sorbonne and Director of the X-Ray 
Laboratories, French National Centre 
for Scientific Research. Translated by 
F. W. Kent. Interscience Publishers, 
Inc., New York, 1959. 214 pp. 
figs., 23 plates. 15 K 22 cm. $4.8), 


This book deals with the fundamental 
principles of microradiography by X-ray; 
and electrons, electron microscopy, and 
electron and neutron diffraction, and with 
their application to a wide variety of 
problems in physics, chemistry, metal- 
lurgy, biology, and related areas. Only a 
general familiarity of the reader with the 
fundamental principles of atomic physics 
isassumed. Derivations and explanations 
are straightforward and the text is nicely 
supplemented with numerous diagrams 
and photographs. Some advanced topic: 
are also included, notably a discussion of 
Kikuchi line phenomena. The volume 
offers to the novice a good survey of the § 
subject matter mentioned earlier, and is 
also of use to workers in the field. 

Unfortunately, there are several defects 
which detract from the treatment. The 
book suffers in translation; phrases such 
as ‘‘The surface will become the seat of « 
secondary diffusion. . .”’ (p. 30), ‘‘In this 
province of light alloys. . .’”’ (p. 100), 
.superficial atoms...” (p. 149), 
show too great an adherence to the ele- 
gance of the original French text. Of 
greater consequence are mistranslations 
in scientific terminology such as “sur 
structure rays’’ (p. 150) for superstructure 
lines, the unfortunate use of the phrase 
“diffusion of X-rays’ (p. 120) when 
scattering is meant, and the statement 
that @ radiation produced by neutron 


bombardment of is ‘“vigorousl) 
ionized” (p. 190). The reviewer also 
“The 


objects to statements such as: 
minute structure of matter calls for the 
investigation [of] processes which, in 
most cases, involve radiations which have 
wave form (light, X-rays, ultraviolet or 
infrared rays, etc.) or corpuscular form 
(electrons, elementary particles). .”(?. 
1), or “. . .X-rays are electromagneti 
waves, whilst electrons are material 
particles having a strongly marke! dual 
character, corpuscular and undv'atory, 
that is to say, material corpuscles <uided 
by ‘waves of probability’’’ (p.120 
book offering experimental proof of the 
inadequacy of “particle’’ and ‘wave 
(Continued on page A436) 
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CENCO* HYVAC 
GAS BALLAST PUMPS 


For vacuum applications plant 
and laboratory. Eliminates 
use of oil separators, cen- 
trifuges, refrigerated traps. 
Wide range of capacities. 


For best possible results 
use Cenco pump oil. Write 
today for Bulletin 9C. 


No. 91506-1 rated displacement, 
70.0 liters per min... .$284.25 


CENTRAL SCIENTIFIC CO. 


A Subsidiary of Cenco Instruments Corporation 

1718-E Irving Park Road Chicago 13, 

Branches and J 
® 


Boston Birmingham Santa Clara e Los Angeles 
Houston Toronto « Montreal e Vancouver e 


CHEMICAL THERMOMETERS 
BECKMANN DIFFERENTIAL THERMOMETERS 


ANSCHUTZ THERMOMETER SETS 


and hundreds of other expendable items frequently 
in need of replacement such as graduated cylinders, 
pipettes, test tubes and test tube racks, rubber stop- 
pers, clamps, etc., etc. 


WRITE FOR OUR COMPLETE CATALOG AND 
WE WILL FILL YOUR REQUEST PROMPTLY. 


Headquarters jor Value 


— 


THE 
INDUSTRIAL & SCIENTIFIC INSTRUMENT 
COMPANY 


5225 GERMANTOWN AVE., PHILADELPHIA 44, PA. 


WS 


Presermts... 


THE BECKMAN 

DK SPECTROPHOTOMETER 
used in more applications than all 
other recording spectrophotometers 
combined. 


The DK Spectrophotometer is automatic and simple 
to use... has excellent coverage of ultraviolet, visible 
and near infrared spectral regions. .. with wavelength 
range of 185 to 3500mu plus optional optics for prob- 
ing the far-ultraviolet to 175mu...makes analyses 
faster, turns out more analyses using same number of 
laboratory personnel . . . lowest priced recording spec- 
trophotometer available. 


You can arrange for a demonstration... more techni- 
cal information ...or for immediate delivery. Write or 
call today. 


New York Laboratory Supply Co., Inc. 


76-78 VARICK STREET NEW YORK 13.N_ Y 
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BOOK REVIEWS 


concepts, the maintenance of this di- 
chotomy is most unfortunate and tends 
to distract attention from the real differ- 
ences among these matter or energy mani- 
festations, which involve mass, charge, 
and spin. 

Of even greater consequence is the fact 
that the book is dated. Instruments 
described in some detail were outmoded 
at the time the original French edition 
was published in 1956; many of the more 
recent advances in instrumentation are 
omitted. For example, there is consider- 
able discussion concerning long focal 
length electron lenses, while the trend to 
short focal length lenses is not discussed. 
The Siemens electron microscope capable 
of 5 A resolution is not mentioned; _in- 
stead, the 1946 resolution limit of 20 Ais 
still cited (p. 57). The latest literature 
reference dates to 1954; no attempt seems 
to have been made to bring the translation 
further up to date. 

Some of the discussions ignore important 
contributions. For example, in the sec- 
tion on the field emission microscope, no 
mention is made of the remarkable ex- 
periments by Gomer and his school. 
It is, of course, unfair to expect a general 
descriptive volume to be all inclusive and 
completely up to date. Nevertheless, 
the writeup could have been better bal- 
anced by dwelling less on earlier results 
and concentrating more on the work of 
the last decade. It is unfortunate that 


these factors detract from an otherwise 
very readable account of techniques and 
observations in the study of matter. 

The book contains an addendum on 
“Aesthetic sense and scientific research,”’ 
this being an extract of a paper read by 
the author before the Académie des 
Sciences, Belles Lettres et Arts de Besan- 
con in 1952. 


J. M. Honie 
Lincoln Laboratory, MIT 
Lexington, Massachusetts 


Chemistry and Chemical Technology 
in Ancient Mesopotamia 


Martin Levey, Temple University, Phila- 
delphia. Elsevier Publishing Company, 
Amsterdam, 1959; distributed in U.S. 
by D. Van Nostrand Company, Inc., 
Princeton, New Jersey. xi + 242 pp. 
46 figs. 15 X 23cm. $7.50. 


This is a historical survey of the materials 
known and the utensils and chemical proc- 
esses employed in the various cultures of 
the region of the Tigris and Euphrates 
rivers from about the middle of the fourth 
millennium B.c. to about the middle of the 
first millennium B.c. 

After a short introduction by R. J. 
Forbes and a preliminary general chapter 
largely on the sources of information, the 
author describes in a series of three chap- 
ters certain apparatus that was used, such 


as crucibles and furnaces, and certaiy 
operations that were performed, such a 
extraction and distillation. This is fol. 
lowed by a chapter on food and its technol. 
ogy and by successive chapters on specia| 
materials or classes of materials such 4 
alum, dyes, perfumes, and oils, fats, and 
waxes. The last three chapters deal with 
the metals and their alloys. A large par 
of the last chapter is concerned with) re. 
sults of the chemical and metallographic 
examination of bronze objects. Unfor. 
tunately, the chemical analyses listed are 
only qualitative or semiquantitative. 

A very valuable feature of this book is 
the comprehensive list of references giver 
at the end of each chapter. Valuable als 
are the many translations of recipes from 
cuneiform tablets. The illustrations ar 
excellent. 

Although, as the author remarks at the 
beginning of his preface, this book was 
mainly written for historians of chemistry 
and for chemists who are interested in 
the connections between general culture 
and the origins of chemistry, this reviewer 
is of the opinion that it should be of con- 
siderable interest to chemists and to 
scientific readers generally. This original, 
scholarly, and well written work deserves 
a place in every large chemical library. 


R. Catey 
The Ohio State University 
Columbus 
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Coors porous bottom crucibles are excellent for many analytical 


procedures. They retain consistent filtering characteristics and can 


be brought to constant weight after many determinations. The 


very fine (1.2u) porosity will be useful in bacteriological work, the 


fine (Su) porosity for filtering fine precipitates, anc the medium 


porosity (15u) for more rapid filtration of precipitates. 


Special forming techniques have resulted ina 
porous disc formed into the 
such a way as to prevent crac 
out during ignition or use. Made of the same 
high quality materials as Coors Chemical 
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BOOK REVIEWS 


Elementary Biochemistry 


Edwin T. Mertz, Purdue University, 
Lafayette, Indiana. Burgess Publish- 
ing Company, Minneapolis, Minnesota, 
1959. ii + 298 pp. Figs. and tables. 
22 X 28.5 cm. $6.50 (Spiral bound, 
$5.50). 


The author states that the purpose of 
this text is to introduce biochemistry on an 
elementary level to students who have had 
a minimum of training in organic chem- 
istry. In this reviewer’s opinion he has 
accomplished his purpose creditably yet 
with sufficient brevity for a one-semester 
or two-quarter course. 

The subject matter has been divided 
into 14 chapters, of which the first five 
deal with the basic chemistry of the major 
classes of cell nutrients. Treatment of 
this material is entirely adequate and the 
protein chapter is especially well done. 
Several newer analytical techniques such 
as chromatography in its various forms, ion 
exchange, electrophoresis, and ultracentrif- 
ugation are discussed in some detail to- 
gether with biochemical applications. 

Chapter 6 reviews briefly the chemical 
nature and mechanism of action of en- 
zymes, with special attention being given 
to the roles which coenzymes play. The 
chemistry of the vitamins is outlined in 


chapter 7, although their nutritional sig- 
nificance is treated later in the text. 
An interesting chapter follows on Minerals, 
Soils, and Plant Nutrition. In fact, 
emphasis has been placed throughout the 
text on comparative biochemistry. This 
feature adds to its effectiveness and should 
make it more attractive to teachers in 
widely different fields such as Agriculture, 
Forestry, Home Economics, and Phar- 
macy. 

Digestion and absorption (chapter 9) 
are treated also in terms of the comparative 
anatomy and physiology of the digestive 
tracts of animals, from insects to man. 

The metabolic reactions of the various 
nutrient materials are treated in a single 
rather lengthy chapter but the important 
concepts are well presented. Photosyn- 
thesis and plant metabolism in general are 
accorded a generous discussion. 

Chapter 11 concerns the caloric and 
nutrient requirements of animals and the 
topic receives a relatively thorough treat- 
ment. Chapter 12 describes the bio- 
chemistry of certain specialized plant and 
animal tissues, including blood, kidney, 
and endocrine glands. Chapter 13 briefly 
reviews modern methods which have 
proven effective in the biochemical control 
of organisms and the final chapter describes 
some of the more important industrial, 
drug, and food uses of biochemicals. 

A number of errors, mainly typographi- 
cal, have been noted but, as the author 
points out, one of the advantages of photo- 


offset printing is the relatively low cost of 
revision. 


Haroip G. Oppy 
University of Tol: do 
Toledo, 


Soviet Research on the Lanthanide ond 
Actinide Elements, 1949-1957. Parts 
1-5 


English Translation. Part 1, B: sic 
Chemistry; Part 2, Analytical «nd 
Separation Chemistry; Part 3, Nucloar 
Chemistry and Nuclear Properties: 
Part 4, Geology; Part 5, Nuclear F el 
Technology. Chemistry Collection 
ries. Consultants Bureau, Inc., New 
York. 1959. 21 K 27.5cem. Complete 
collection $65. Part 1, $15; Part 2, 
$20; Part 3, $22.50; Part 4, $7.50; 
Part 5, $7.50. 


This is a collection of 106 papers pre- 
pared from translations from only the 
following Russian journals: Journal of 
Applied Chemisiry, Journal of Analytical 
Chemistry, Bulletin of the Academy of 
Sciences, Proceedings of the Academy of 
Sciences, Journal of Atomic Energy, and 
Journal of General Chemistry. It should 
not, and indeed the publishers indicate 
that it must not, be considered, therefore, 
as a complete coverage of the Russian 
literature on these subjects. 
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ADVANCED ORGANIC CHEMISTRY, Third Edition 


By G. W. WHELAND, University of Chicago. Using a critical view- 
point throughout this up-to-date, denadiy revised textbook, the 
author demonstrates the emphasis on theory that he believes is required 
for ay ee students in the logical foundations of the science, and de- 
veloping in them the ability to evaluate the ideas and contributions of 
other chemists. He stresses the resonance theory, and touches on the 
mo ccular-orbital theory. 1960. 823 pages. Prob. $15.00. 


BIOCHEMISTRY OF PLANTS AND ANIMALS 
An Introduction 


Ey M. FRANK MALLETTE, PAUL M. ALTHOUSE, and CARL O. 
CLAGETT, all of The Pennsylvania State University. Although this book 
is «ssentially new, it originated from Introduction to Agricultural Bio- 
chemistry by Dutcher, Jensen and Althouse (Wiley 1951). The authors 
have rewritten the text completely, endeavoring to broaden the wee 
of underlying basic information, to raise the level, and to describe briefly 
some of the great advances now being made in the field. 1960. Approx. 
568 pages. Prob. $8.50. 


ORGANIC REACTIONS, Volume XI 


Editor-in-Chief: ARTHUR C. COPE, Massachusetts Institute of Tech- 
nology. In keeping with the purpose of this series, Volume XI presents 
several important synthetic organic chemical reactions that are frequently 
used in research. Includes—The Beckmann Rearrangement, The Dem- 
janov and Tiffeneau-Demjanov Expansions, Arylation of Unsaturated 
Compounds by Diazonium Salts, The Favorskii Rearrangement of Halo- 
ketones, Olefins from Amines: The Hofmann Elimination Reaction and 
Amine Oxide Pyrolysis. 1960. Approx. 512 pages. Prob. $12.00. 
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BOOK REVIEWS 


The papers are grouped under the five 
headings noted above, and no paper is 
listed under more than one heading. 
Within each grouping, there is an under- 
standable heterogeneity since this is 
merely an overall compendium rather than 
a selective one. No attempt has been 
made to treat the lanthanide and actinide 
elements separately. 

The difficulty in preparing a compre- 
hensive review of this type of publication 
is apparent. Indeed, the reviewer is 
prompted to suggest that people inter- 
ested in these areas of chemistry examine 
the volumes for specifically useful articles 
rather than depend upon a general review. 
Any such examination will indicate clearly 
the close parallel between work done in the 
Soviet Union and that done in the United 
States and England. In many instances, 
work reported here is essentially the same 
as that which has appeared in the Western 
literature. It is unfortunate that lack of 
comprehension of a language or lack of 
availability of a published report has re- 
sulted in repetition of work or duplication 
of effort. 

Although the accuracy of translation 
cannot be determined uniformly, the 
method and mechanics of presentation are 
excellent. The relatively high cost of the 
complete set may deter many people from 
purchasing what would otherwise be a use- 
ful addition to the literature of the 
lanthanide and actinide elements. 


THERALD MOELLER 
Noyes Chemical Laboratory 
University of Illinois, Urbana 


Induced Oxidation 


W. P. Jorissen, University of Leiden, 
The Netherlands. D. Van Nostrand 
Co., Inc., Princeton, New Jersey. 1959. 
x + 208 pp. 77 figs., 26 tables. 15.5 
X 23.5 cm. $8.75. 


An induced oxidation is one which occurs 
only in the presence of another substance 
which is known as an inductor. For ex- 
ample, manganous ion is not oxidized by 
chromic acid, but in the presence of 
isopropy] alcohol, a rapid oxidation occurs. 
These reactions are of considerable im- 
portance in inorganic and organic chem- 
istry. 

This book deals largely with the work 
of Dr. Jorissen and his students on induced 
oxidations in which oxygen is the oxidiz- 
Most of the work which is 
cited was done in the late 1800’s and early 
1900’s. As such, it may be of some inter- 
est to chemical historians. However, it is 
doubtful if it would be of significant value 
to teachers or research workers in chem- 
istry. 

There is a need for a good survey of in- 
duced oxidations of all types since the 
information on these reactions has not 
been summarized in a conveniently avail- 
able form. Unfortunately, this book does 
little to serve this purpose. 


KENNETH B. WIBERG 
University of Washington 
Seattle 


Introduction to Chemical Engineering 
Problems 


William H. Corcoran and William .\. 
Lacey, both of California Institute »f 
Technology, Pasadena. McGraw-Hill 
Book Co., Inc., New York, 1960. ii 
+ 185 pp. Figs. and tables. 16 x 
23.5em. $9.50. 


This is a presentation of the physical 
chemical principles as they apply to a few 
chemical engineering problems. The ti xt 
material is well presented and is fortified 
with excellent illustrative problems. The 
authors cover both material balances a:d 
energy balances as well as two chapt«rs 
on Introduction to Chemical Equilibria 
and Introduction to Chemical Kinetics. 
These are followed by four chapters on 
inorganic processes wherein the authors 
show how the development of the proc- 
esses is based on the chemical engineering 
principles covered in the earlier chapters. 
These inorganic processes are (1) fixation 
of nitrogen (16 pages), (2) nitric acid (8 
pages), (3) sulfuric acid (11 pages), and 
(4) sodium hydroxide (12 pages). Fifty- 
two new problems are listed at the end of 
the book. Although the book is written 
concisely and clearly it is difficult to see 
how it will replace some of the present 
books which are currently used at this 
level. 


Joun J. McKerra 
The University of Texas 
Austin 


Dictionary of Atomic Terminology 


Edited by Lore Lettenmeyer. Philo- 
sophical Library, Inc., New York, 1959. 
298 pp. 14.5 X 21.5cm. $6. 


This volume is a most interesting addi- 
tion to the literature for those dealing 
with foreign literature in the atomic energ) 
field. The nature of the book can be very 
simply stated. The volume consists of 
1,814 terms used in the field of atomic 
energy. The terms are alphabetized in 
English, with the rest of the work giving 
the German, French, and Italian equiv- 
alents for these terms. The remainder 
of the book contains German, French, and 
Italian indexes, with the number of the 
term giving the other language equiva- 
lents. 

The selections of the terms seem to be 
quite satisfactory in making a quick com- 
parison with the U.S. glossary of nuclear 
terminology (‘‘A Glossary of Terms in 
Nuclear Science and Technology,” ASA 
N1.1-1957, published by the American 
Society of Mechanical Engineers). It 
would seem that this volume contains more 
entries than does the U.S. glossary. In 
general, the entries lean toward physics 
and engineering, rather than _ bio!ogy. 
In common American usage, the title 
‘Dictionary” might be somewhat mis 
leading, since no definitions of the ‘rms 
are given. The general impression is that 
it would be an extremely useful refe once 
for those who need a handy “conve sion 
table’ for the languages listed. 


T. Ove: 
Oak Ridge Institute of Nuclear S: dies 
Oak Ridge, Ten: -ssee 
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end of 
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to see e All the “Tested Demonstrations in General Chemis- 
gies try” by Professor Hubert N. Alyea, Princeton University, 
> which appeared each month in the Journal of Chemical 
—_— Education during the years 1955 and 1956. 
Texas 
Austin ‘Demonstration Abstracts,” compiled by Professor 
Alyea, started as a monthly feature in January 1957, and 
y are collected for the first time in the present volume. 
-~ These are abstracts of all the demonstrations which 
cone. appeared in the Journal of Chemical Education from 1924 
. through 1956 (33 volumes). 
addi- 
jealing “Chem Ed Tested Demonstrations,” edited by 
energy Professor Frederic B. Dutton, Michigan State University. 
tag: 72 such demonstrations are included in this volume. 
oie These have captured the interest of teachers in schools 
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giving 4 
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1 to be (36 volumes of the Journal of Chemical Education) con- and stability 7 such that od has been found 
we particularly useful in determining very small 
os ie reasonably sized list of topics. Neverthless, an index . 
? ASA enhances the usefulness of this volume as an adjunct to 
herican the more extensive annual and cumulative indexes of the 
Journal of Chemical Education. 
KLETT SCIENTIFIC PRODUCT 
an vsies ” 
io ogy. 168 pages 8" xX 11 $3.00 EACH BIO-COLORIMETERS ¢ GLASS ABSORPTION CELLS 
e title COLORIMETER NEPHELOMETERS « GLASS STANDARDS 
t mis 10-19 copies, 2.75 EACH 
terms 
is that 20 or more, 2.50 EACH 
fe: ence 
ve-sion 
CHEMICAL EDUCATION PUBLISHING CO. let anufacturing Co. 
E MAN 20TH AND NORTHAMPTON STREETS * EASTON, PA. 
Si dies 179 EAST 87TH STREET, NEW YORK, N. Y. 
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Current publications of the Division of Chemical Education 
American Chemical Society 


EDWARD WILLIAMS MORLEY 
His Influence on Science in America 
By Howarp R. WILLIAMS 


“This is the biography of one of the immortalsin science. It tells 
not only of scientific achievements but also portrays the character 
and human qualities of a truly great man. This book is recom- 
mended to the many who enjoy biography, to chemists and other 
scientists. Students will be inspired in their own work by the ex- 
amples of Morley’s victories over discouragements and by his de- 
votion to scientific pursuits. It should find a place in all school 
libraries as well as on the shelves of most chemists.” 293 pp., 


$6.50 


SELECTED READINGS IN GENERAL CHEMISTRY 
Compiled by WILLIAM F. KIEFFER and RoBErT K. FITZGEREL 


“Selected Readings in General Chemistry,” is a 128-page collec- 
tion of over 40 papers which have appeared in dozens of separate 
issues of the Journal of Chemical Education during the last three 
years. On the list of authors, such names as Calvin, Libby, Ny- 
holm, Pauling and Williams are recognized by chemists every- 
where. Topics range from spontaneous generation of life to solid 
state models, and from antiknock quality in gasoline out into 
space with the IGY and amateur rocketry. 814" X 1114”, illus- 
trated, 128 pp., single copies, $2.00 each; 10-19 copies, $1.75 each, 
20 or more copies, $1.50 each. 


TESTED DEMONSTRATIONS IN CHEMISTRY 


This volume, the fourth edition, carries under one cover a 
collection both definitive and complete. It contains all the 
“Tested Demonstrations in General Chemistry” by Professor 
Hubert N. Alyea, which appeared each month in the Journal 
during the years 1955 and 1956; ‘‘Demonstration Abstracts” 
compiled by Professor Alyea from all the demonstrations which 
appeared in J. Chem. Ed. from 1924 through 1956, (33 volumes); 
72 “‘Chem Ed Tested Demonstrations,” edited by Professor 
Frederic B. Dutton, and a complete index of all the contents. 
168 pages, single copies $3.00 each, 10 to 19 copies, $2.75 each, 20 
or more copies, $2.50 each. 


DISCOVERY OF THE ELEMENTS 
by Mary Etvira WEEKS with a chapter on ‘“‘Elements Discovered 
by Atomic Bombardment” by HENRY M. LEICESTER 


“The book has been brought up to date; it contains a discussion of 
101 elements, including mendelevium. This book is of especial 
value to the young student of chemistry, providing for him an ac- 
count of those aspects of the history of the chemistry that he can 
easily appreciate and understand, and that are likely to develop 
his interest in science. This book is an excellent one, satisfying 
the real need for an account of the history of the elements and of 
related aspects of the history of chemistry.”’ 6th edition, enlarged 
and revised, 1956, 910 pp., $10.00 


CHEMICAL RUSSIAN-SELF TAUGHT 
By JaMEs W. PERRY 


“Interest in Russia and its scientific developments has never been 
so acute as it is today. Many chemists would like to be able to 
read about Russian technical advances in the original Russian, 
but are held back from attempting to learn the langugage because 
of its difficulty. Anyone devoting half an hour each evening to 
technical Russian could master it adequately in six months. This 
book goes a long way toward fulfilling the need of chemists inter- 
ested in studying scientific Russian.” 221 pp., $4.00 


THE NEW ELEMENTS, A Symposium 
By GLENN T. SEABORG and others 


A symposium reprinted from the Journal of Chemical Education, 
Volume 36, Number 1, January 1959. 48 pp. illustrated, single 
copies, $1.00 each, 20 or more copies, $.75 each 

JOURNAL OF CHEMICAL EDUCATION 


Monthly, approximately 750 editorial pages per year, $4.00 one 
year; $7.00 two years, $10.00 three years 
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POLAROGRAPHIC METHOD OF ANALYSIS 
by Orro H. MULLER 


“In this second revised and augmented edition, the author pur- 
poses ‘to present a simple account of polarography in a form whi-h 
can be used by teachers and students in physical chemistry as well 
as in advanced courses in analytical chemistry.’ The emphasis is 
on principles and the scope is descriptive rather than mathema i- 
cal. It begins with an excellent review of electroanalysis, sho-y- 
ing the relation of polarography to other electro methods. Fun- 
damentals of quantitative and qualitative analysis and recext 
developments are discussed in some detail. Chapters on applica- 
tions and suggestions for practical polarography complete tiie 
book.” 209 pp. $4.50 


THE LIFE OF IRA REMSEN 
By FREDERICK H. GETMAN 


“The absorbing life-story of a distinguished professor of chem- 
istry, this book becomes a condensed version of the most impor- 
tant years in chemical and chemical engineering history. This 
story of the career of a leader in the establishment of sound scien- 
tific instruction in chemistry and chemical research belongs in the 
library of every chemist and chemistry teacher. For the general 
reader who takes pleasure in coming into contact with the lives of 
re people, it is a rewarding biography of a notable career.” 


THE CHEMIST AT WORK 
by Roy I. Grapy, JoHn W. CuittuM and others 


“The wide scope and extensive range of chemistry as a profession 
is depicted in this volume. It will prove helpful in guiding the 
student-chemist toward the type of work for which he is best fit- 
ted. Fifty-three practising chemists, representing many different 
degrees of chemistry, describe the general nature of their activities 
and present a comprehensive picture of the duties and problems as 
well as the stimulating features and opportunities.” 370 pp, 
illustrated, $4.00 


THE CHEMICAL ARTS OF OLD CHINA 
By Li Cu’140-P’ ING 


Many of the practical arts which we today call chemical industries 
originated in China, some of them as long ago as the second mil- 
lenium B.C. Here for the first time a book, written in English by 
a Chinese chemical scholar, records the earliest known methods 
for making salt, ceramics, lacquer, gunpowder, colors and dyes, 
vegetable oils, perfumes and cosmetics, sugars, paper, leather, 
glue, soybean products, alcoholic beverages and vinegar. Ex- 
quisitely designed, printed, and illustrated, with colored end pa- 
pers by a Chinese artist, 56 pen and brush drawings and 22 half- 
tone plates, this book will be cherished not only by chemists but 
4 ov interested in Chinese culture. 228 pp., illustrated, 


ORDER FROM——— 
Chemical Education Publishing Co., Easton, Penna. 
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PHENOL FURFURAL POLYMER 


Submitted by: Gregers Ostrup, The Technical University of Denmark, Copenhagen. 
Checked by: Vance Hamilton, Michigan State—NSF Traveling Science Teacher. 


PREPARATION 


Prepare a stock solution of “liquid phenol,” i.e., 
phenol containing approximately 10% water. Provide 
furfural (technical grade suitable), a 7-cm porcelain 
dish, concentrated hydrochloric acid and a spatula. 


DEMONSTRATION 


Pour 10 ml of “liquid phenol” and 10 ml of furfural 
into the porcelain dish and mix thoroughly with a 
spatula. Add 5 ml concentrated hydrochloric acid 
very slowly with continuous stirring. Caution: spat- 
tering may occur. Provide for removal of fumes. 
The mixture turns almost black with the evolution of 


considerable heat. Allow the mass to stand until the 
following day, when it is readily removed from the dish 
and should be washed and dried. The full strength of 
the polymer is obtained in about one week. 


REMARKS 

The washed polymer cake may be passed among the 
students with instructions to break it. A freshly 
prepared cake, that is, one which is 24 hours old, is 
easily broken but is much more difficult to break when 
it has been aged for a period of a week or more. The 
characteristic odor of the ingredients may be noticed. 
The material should be handled carefully, since it may 
contain small drops of hydrochloric acid in cavities. 
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CHROMATE-DICHROMATE EQUILIBRIUM 


Submitted by: James J. Bohning, Wilkes College, Wilkes-Barre, Pennsylvania. 
Checked by: Vance Hamilton, Michigan State—NSF Traveling Science Teacher. 


PREPARATION 

Provide four 25-xX 200-mm test tubes and the 
following solutions: 2 M AgNO;, 0.5 M K,Cr.O,, 
0.5 M KeCrO,, 1 M BaCh, 1 M NaOH, and 3 M 
HNO. 


DEMONSTRATION 
Fill two test tubes with K,CrO, and add HNO, to 
one test tube dropwise. Compare colors and explain. 
Add AgNO; to each test tube (formation of red precipi- 
tate). Toa thirdtabe containing K,CrO, add HNO; to 
é 


change the color, then add NaOH to return the 
original yellow color. To the fourth tube containing 
K,Cr.0; add BaCl, (formation of yellow precipitate). 


REMARKS 
This demonstrates the equilibrium 


2CrO,~ + 2H+ = Cr,0,- + 
yellow orange 


The formation of the yellow BaCrQ, indicates the 
reverse reaction of K,Cr.O; with water to form some 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


Disposable 
Paper Beaker 


(Graduated) 


For weighing and mixing sam- 
t are viscous, sticky, 
pa lacquer, resins 
polymers, solutions, 
adhesives, heavy oils. 


Use and throw awa: 
Trial of 50 be beakers 
500 for 12.56; 1000 for 


Samples on request 


R. P. Cargille Laboratories, Inc. 
117 Liberty Street, New York 6, N. Y. 


tor Versatile 
temperature 
contro 


INSTRUMENTS for 
“RESEARCH and 
INDUSTRY 
CHELTENHAM, PA. 


WIDE-ANGLE PROTECTION 180°/360° 


Send for Catalog 


INSTRUMENTS tee 
RESEARCH and 
INDU 
CHELTENHAM, 


ADIPIC DIANILIDE 
I SEBACIC DIANILIDE { 
| ETHYLAMINE HYDROCHLORIDE 
Some of the many special chemicals we | 
manufacture | 


8 for our list of rare chemicals 


CITY CHEMICAL CORP, 
132 W. 22nd St. New York 11, N.Y. 


DEMINERALIZED WATER 
from 
TRICKLES to TORRENTS 


Plenty of 
99.99997o 
Pure Water 
For Class Use 


Exceptionally convenient 

table model demineral- 

izer, featuring continu- 

ous flow rates up to 60 

gals. per hour. Instant 

connection to _ faucet. 

Has direct reading purity meter and 

— of two kinds of resin refills to 

supply water. 

el W559, 50 Other models 
Ry 


Write tor descriptive literature 


ION EXCHANGE PRODUCTS, INC. 
4985 N. Elston Chicago 30, Ill. 


BRYDEN ROD CLAMPS 


Best for all 

Laboratory 
Purposes 

made of aluminum 


pact, 
— rapid set-up, 
tighter joints, 
will not rust or slip, 
have no snagging 


ne are available as; 


to Rod Clamps 
Rod to Sheet Clamps 


Round Rod to Clamps 


Write for FREE literature ili 
CHANDLER & STEDMAN 


398 Newton St. Waltham 54, Massachusetts 


PURPOSE 
LABORATORY 


FEATURING: 


3600 Settings 
Split-Second Accuracy 
Automatic Switching 
Built-in-Buzzer 


WRITE FOR COMPLETE CATALOG! 


TIMER 


Giant 8” Dial 
Portable Models 
Panel Mount Models 
Precision Construction 


DIMCO-GRAY COMPANY 


208 E. Sixth St. 


Dayton, Ohio 


NOW OVER 5/00 
CHEMICALS! 


B-Methylglutaric Acid 
Methylheptenone 
e 4-Methylimidazole 
7-Methylindole 
@ Methy! Isocyanate 
@ Methyl Isothiocyanate 
@ Methylmercury Fluoride 
e N-Methylnitrosourea 
N-Methylpiperidine 
5-Methylpyrimidine 
N-Methylpyrrolidine 
®@ a-Methyl 1-Rhamnoside 
Methylscopolamine 
® a-Methylstilbene 
@ 1-Methyluric Acid 
@ Molybdenum Trichloride 
Mucin, gastric 
Myosin 
Myricetin 
Myricyl Palmitate 
1,2-Naphthalenediamine 


ASK FOR OUR NEW 
COMPLETE CATALOGUE 


aboralories, Inc, 


17 West 60th St. New York 23, NL ¥ 


Plaza 7-8171 


Be sure to mention the 


Journal of 
CHEMICAL EDUCATION 
when ordering or writing 
for more data on prod- 
ucts you read about in 


Chemical 
Instrumentation 


or in advertisements. 
Or, if you like 
our Readers’ Service Dept. 
will obtain further 
inférmation for you. 
Jest write 
Readers’ Service Dept. 


Journal of 


CHEMICAL EDUCATION 


500 FIFTH AVENUE NEW YORK 36 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


and FINE ORGANICS 


ortho-AMINOBIPHENYL 
ERUCINE ALKALOID 
DIBENZOYL DISULFIDE 
ELAIDIC ACID 

IMIDAZOLE 

NITROCY CLOHEXANE 
PENTADECANOIC ACID 
alpha-PHENYL INDOLE 

2.3,& 4-PYRIDINE ALDEHYDES 
o:tho-VANILLIN 


Write for catalog #3—Over 12,000 
compounds 


K} LABORATORIES 


Incorporated 
177-10-93 Ave., Jamaica 33, N. Y. 


CHEMICALS 
R A R METALS 
MINERALS 
ALL FINE CHEMICALS & METALS 
nd for New Lists 


Se 
A. D. MACKAY, INC. 
198 Broadway, 


New York 38, N. Y. 


. an integrated 
capillary melting poles appara- 
tus reaches 400°C effortlessly 
in only 6 minutes. 

MEL-TEMP is useful to 500°C 
and renders obsolete the usual 
combination of hazardous fluid- 
type bath plus sluggish high 
temperature block. Heater is 
controlied by variable trans- 
former and excellent viewing is 
rovided by built-in light and 
lens. Attractive gray hammer- 
tone base occupies only 4”x5”. 


only $97.50 includes 
400°C thermometer and m.p. capillar- 
ies. F.0.B. destination in U.S.A. from stock. 

Write for LABORATORY DEVICES 
Bulletin 60 p.o, BOX 68, CAMBRIDGE 39, MASS. 


SPECIFY KERN 


When you want to 

combine accuracy 

and efficiency in a 

sturdy instrument 

at a moderate price 
. specify 


KERN 


FULL-CIRCLE 


POLARIMETER 


available through your lab supply dealer 
Ask for Bulletin KP 567 


Demonstrated on NBC-TV 
Continental Classroom 
(Dr. J. F. Chemistry) 


Leylold's 
CRYSTAL LATTICE MODELS 


e 75 different permanent models 
e Set of 14 translational lattices, 
(Bravais) 
e Set of 18 lattices (Menzer) 
e Set of 9 basic crystal models. 
e Pair of models showing face cen- 
red, and body centered lattice. 

The permanent models are made from 
20 mm in diameter wooden balls 
painted in different colors connected 
with steel spokes. 

Write for price list 


J. KLINGER 


82-87 160th Street Jamaica 32, N. Y. 


IODOACETAMIDE 


Over 3,000 reagents in stock... inquire for others. 
EASTERN CHEMICAL CORP. 


5 
KERN COMPANY 


34-A Spring Street, Newark 4, N. J. 
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From its inception in 1913, the Atlas Powder sey 

been steadily expanding. The company 

ahead into new and promising branches of chemis 

a major factor in its growth from 600 emp ot ope 

er $1 0,000 in sales today. From 
Delaware, Atlas now directs the 
COMPANY & plants, 4 research laboratories and 38 sales 0 

out the nation. 


Initially, as the company name suggests, Atlas was solely a 
manufacturer of industrial explosives. But in 1921 the com- 
pany extended its interest to the field of activated carbons 
and is today one of the leading producers of these materials. 
At the Same time, Atlas successfully expanded into other 
product lines such as specialty chemicals, emulsifiers, polyols 
surfactants, resins and urethane foam. In its research pro- 
grams, Atlas has had remarkable success. Of its domestic 
sales in 1959, 27% came from new products developed dur- 
ing the past four years. The company’s basic studies on new 


uses of sugar as a raw material h j j 
that field, ave made it the leader in 


past. Using its basic 


The company's future is as be Atlas is now 


research program as a springb 


‘ing radiation in the deve 
poe technological advances already won by our 


i i ected in- 
nd Development, combined with an exp 

ble future in the year ahead. For tu ~— 
tanding engineering staff and its. 
of chemicals and chemical products. 


Engineering opportunities at Atlas are as broad as the com- 

pany itself. Chemists and Chemical Engineers, who want to 

branch out into staff and managerial positions, will find our 

openings particularly attractive. Of course, since Atlas is a 

highly engineered operation, there are also many important 

professional assignments awaiting graduates in other engi- 

ITS fields. launching his career at Atlas 

will be especially pleased with the emphasis the compan 

OPENINGS places — despite the vastness of its operations — at 
individual and his work. 


Most new engi 
at one of the company Fe 
ending on their voca 
\aboratory, plant, or sales 
ITs ally assume increased responsibility un 


TRAINING experienced Atlas staff member. 


guidance of an 


Interested students or alumni may secure fully illustrated 
ATLAS literature on employment openings by contacting 
their College Placement Director, or by writing direct to— 


MR. LAWRENCE SNYDER, Personnel Manager 


“POWDER. COMPANY. 


ee PLANT “LOCATIONS; Richmond, California; Wilmington, Delaware; Houghton, Michigan; Joplin, Missouri; Tamaqua, 
Pennsylvania; Memphis, Ten ; Houston, Texas;-and Marshall, Texas. 


~~, 


RESEARCH LABORATORIES: Wilmington, Delaware; Tamaqua; Pennsylvania; Houston, Texas; ‘and Marshall, 
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REER GUIDANCE INFORMATION | 
“FOR ENGINEERING GRADUATES. 

— 


Conversion 
Multi-Channel Analyzer 


Analysis with 
20-Channe 


MODEL PHA /20 


100-Channel Pulse Height Analyzer 


Schools” 


Health Physics Labs 


Model ST-2000 Trensistorized Magnetic 
Memory 200-Channe! Spectrometer 
with Simultaneous Dual 


Inputs Model SS-1 Singte-Cha 


Scanning Spectrome 


Serviced by RCA Service Co. 


A-2383A 


The Victoreen Instrument Company 


5806 Hough Avenue « Cleveland 3, Ohio 
Export Department, 240 West 17th St., New York 17, N. Y. 


Cable: TRILRUSH, New York 
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Handle Corrosive Chemicals Economically 


—with Fisher PLATINUM/CLAD Labware! 


Chemical, biological and testing labs can now handle cor- 
rosive chemicals at temperatures up to 1000°F—without 
tying up funds in expensive (and often pilfered) equipment. 
At only one-third the cost of solid platinum, Fisher PLATI- 
NUM/CLAD Labware is four times stronger, lasts years! 

A platinum alloy lining, containing rhodium for improved 
hardness, is firmly bonded to the stainless steel vessel by a 
special patented process. The sturdy stainless exterior re- 
sists damage from tongs and other mechanical devices; the 
platinum-clad interior prevents chemical attack. Top edges 
and spouts are platinum clad and rolled over to prevent 
reaction with the exterior metal as chemicals are poured. 


From stock, Fisher offers PLATINUM/CLAD Crucibls 
and Evaporation Dishes. You may return this labware whet 
no longer usable for a high scrap refund. (And, since the 
platinum can be reclaimed only by a special technique, pi- 
ferage is reduced.) 

Fisher PLATINUM/CLAD Crucibles are $48 each 
($45.60 each in lots of 6 to 23; $42.70 each in lots of 24 of 
more). They are 42 mm in diameter, 42 mm deep, hold 40. 

Fisher PLATINUM/CLAD Evaporation Dishes art 
$64.80 each ($61.60 in lots of 6 to 23; $57.60 each in lots 
of 24 or more). They are 72 mm in diameter, 33 mm deep, 
hold 100 cc. Bed 


FISHER SCIENTIFIC 


rica's Largest Manuf: of Laboratory Appliances & Reagent! Chemico 


Philadelphia IN CANADA 
Pittsburgh Edmonton 
St. Louis Montreal 
Washington Toronto 


Cleveland 
Detroit 
Houston 


New York 


Boston 

Buffalo 
Charleston, W.Va. 
Chicago 
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NOW GET COMBINED METRIC and AVOIRDUPO Sf 


on the new 


OS HARVARD AVOIRDUPOIS 
TRIP BALANCE 1 OZ. X .01 2 


This new single beam balance has a beam 
graduated in both metric and avoirdupois 
weighing standards. The appropriate Ohaus 
model for No. 0225 as specified in Council of 
Chief State School Officers ‘‘Purchase Guide”. 
Metric graduations are 28.4 gram by 0.2 gram 
and the avoirdupois graduations are 1 ounce 
by 0.01 ounce. Base is equipped for use in 
specific gravity weighing. 


METRIC 


28.4 X 0.2 G. 


Available as Model 1454 with 6” 
diameter Opal Glass plates or as 
Model 1454S with 6” diameter Stain- 
less Steel plates. Both models list for 
$25.00. 


FEATURES: 


SELF-ALIGNING BEARINGS e¢ BOX-END BEAMS -« RECESSED BALANCE ADJUSTMENT 
NUTS e RELIEF ETCHED STAINLESS STEEL BEAMS « SLIDING TYPE POISE ¢ ANGLE 
_ VIEW DIALS AND BEAMS 


Wide use in educational, laboratory, and industric! 
applications. 


Complete Line of Precision Scales 
and Weights . . 
SCALE CORPORATION — 


1050 COMMERCE AVENUE @ UNION, NEW JERSE’ 
Dept. JCE 
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| glass breakage 
| specify... 


FUSIFORM 
BORE 


SAFETY STOPPERS 


THOMAS HR-108 SAFETY STOPPERS are of bloomless, black, resilient, heat resisting 
composition, with low sulfur content and long life. Straight bore of the conventional stopper 
has been replaced by a fusiform bore with bevelled entrance. Internal diameter at center 
approximately twice that of a sealing band at either end. Offer the following advantages: 


SAFETY—Glass tubes can be easily inserted and removed, particularly by students, with greater safety than 
with straight bore. Insertion is facilitated by the bevelled entrance of the bore, and the tube slides through 
only the two sealing bands. 


LARGER TUBES—Fusiform bore permits insertion of larger tubes than is possible with straight bore. For 
example, tubes 6 to 11 mm can be inserted in sizes 5 to 9 incl. 


SUPERIOR COMPOSITION—The stock contains more than 70% of pure virgin gum, possesses great elas- 4 
ticity, is free from surface sulfur and contains less than 0.75% free sulfur; no reclaimed rubber is used. 


| 

| 

HEAT RESISTANT—Temperatures up to 110°C do not affect shape, size or structure. i 
LONG LIFE—Tests indicate useful life approximately five times that of common stoppers. 


8807. Safety Stoppers, Thomas HR-108, as above 8808. Safety Stoppers, Thomas HR-108, as above 
described, one hole (fusiform bore). described, but two hole. 
Size Approx. no. Carton Per Per Size Approx. no. Carton Per Per 
Contains zen Carton » Contains Dozen 


5% discount from carton prices in lots of 6 cartons; 10% discount from carton prices in lots of 12 cartons 
20% discount from carton prices in lots of 24 cartons; 30% discount from carton prices in lots of 48 cartons 
one size, or assorted in carton units 


For more detailed description, see pages 1066 to 1068 of our general catalog 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. AT 3RD ¢ PHILADELPHIA 5, PA. 


A.H.T. CO. 


PHILA. USA 


LABORATORY APPARATUS 
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New Reinhold Sooke 


CHEMICAL AND NATURAL 
CONTROL OF PESTS 


by E. R. de ONG, Consulting Entomologist and Agricultural Technologist 


Tus TEXT has been prepared to assist the student in 
evaluating the most effective methods of pest control. 
Although the author stresses the importance of the 
natural control of pests, he shows that nature, unaided 
by chemical supplements, cannot provide the degree of 
extermination necessary to the maintenance of our high 
standard of production. At the same time, de Ong 
describes how excessive use of insecticides, especially 
the more toxic forms, may lead to the almost complete 
extinction of beneficial insects, the development of in- 
sect resistance to chemicals, and abnormally high chemi- 
cal residues. Among the topics covered in the book are 
field crop, livestock and vegetable crop insects; house- 


hold and stored products rodents; and plant, orchar« 
and garden diseases. 


CONTENTS: Narturat Controu oF Pests: Insect 
Parasites and Predators; Insect Diseases; Resistant 
Plants; ConTROL OF INSECTS, PLANT DISEASEs, 
WEeEps AND Ropents; Inorganic and Organic Com- 
pounds as Pesticides; Field Crop Insects, Diseases ani 
Weeds; Orchard and Vineyard Insects, Diseases and 
Weeds; Vegetable-Crop Insects, Diseases and Weeds; 
Ornamentals and Lawn Insects, Diseases and Weeds: 
Livestock Insects, Mites and Ticks; Household Insects 
and Rodents; Stored-Product Insects, Diseases and 


Rodents. 
1960, 240 pages, College Edition $6.25 


FUEL CELLS 


Edited by Grorce J. Younc, Associate Professor of Physical 
Chemistry, Alfred University. Here is the authoritative 
source of information on these revolutionary new devices for 
direct energy conversion. Leading authorities both from thi 
country and from England survey every major area of fuel cell 
research. Among the distinguished contributors are Bacon 
and Chambers, develo of the Hydrox and Carbox cells. The 
book examines the industrial implications of fuel cells as ground 
power supplies, as power supplies for mobile engines, and as 
chemical reactors. 


CONTENTS: An Introduction to Fuel Cells; The Hydrogen- 
Oxygen (Air) Fuel Cell with Carbon Electrodes; Catalysis of 
Fuel Cell Electrode Reactions; The Fundamentals of Electrode 
Kinetics Applied to Low Hydrogen-Oxygen Fuel 
Cell; The High Pressure Hydrogen-Oxygen Fuel Cell; High 
Temperature Fuel Cells; Carbonaceous Fuel Cells; Nature of 
the Electrode Processes in Fuel Gas Cells; Molten Alkali Car- 
bonate Cells with Gas-Diffusion; Fuel-Cell Panel Discussion. 


1960, 144 pages, $5.75 


MATERIALS SELECTION 
FOR PROCESS PLANTS 


By Russet E. GACKENBACH, Materials Engineer, Engineering 
and Construction Division, American Cyanamid Company. This 
book goes directly to the problem of material selection for proc- 
ess plants. It contains all the necessary data on metals, plastics, 
rubbers, paints and cements. The author discusses corrosion- 
resisting qualities along with the mechanical properties and 
fabricating characteristics that must be considered in selecting 
the most suitable and most economical materials for a particular 


purpose. 


CONTENTS: Introduction; Corrosion and Corrosion Phe- 
nomena; Cathodic Protection; Inhibitors; Designing for Corro- 
sion Protection; Iron and Steel; Cast Irons; Alloy Casting; 
Stainless Steels; Medium Alloys; High Alloys; Aluminum and 
Aluminum Alloys; ~. and Copper Alloys; Nickel and 
Nickel Alloys; Lead and Its Alloys; Titanium and Zirconium 
and Their Alloys; Brick Construction and Chemical-Resistant 
Cements; Plastics; Rubbers and Elastomers; Paints and Coatings. 


1960, 315 pages, $8.50 


PERCHLORATES 
Their Properties, Manufacture and Uses 


Edited by JosrepH C. ScouMaAcHER, Vice President, Research, 
American Potash & Chemical Corporation. Brings together in 
one volume all that is currently known of the technology of 

chlorates and perchloric acid. Leading authorities in the 
eld trace the commercial development of the perchlorate in- 
dustry on a world-wide scale, review the properties and the 
manufacture of the compounds, discusses their safe handlin 
and examine their various uses. One entire chapter is devot 
to their application in the explosive and propellant industries. 


Contents: Historical Background; Perchloric Acid; Alkali, 
Ammonium and Alkaline Earth Perchlorates; Metal Perchlorates; 
Miscellaneous Perchlorates; Manufacture of Perchloric Acid and 
Perchlorates; Analytical Chemistry of Perchlorates; Perchlorates 
in Explosives and Propellants; Miscellaneous Uses of Perchlo- 
rates; Biological Action of Perchlorates; Safety Considerations in 
Handling Perchlorates; Equilibrium Data on Aqueous Systems 
of Perchlorates. 


ACS Monograph 146. 1960, 256 pages, $8.75 


STYLE GUIDE FOR CHEMISTS 


By Louis F. Freser, Sheldon Emery, Professor of Organic 
Chemistry and Mary Fieser, Research Fellow in Chemistry, 
both of Harvard University. Considers problems facing the 
writer of a thesis, a report, or a journal paper and presents 
helpful suggestions for recognition and avoidance of errors. 
Without aspiring to style on a literary level, a scientist can 
learn to put action into his sentences that will hold the reader's 
attention. The authors include more information of use to the 
chemist on spelling, abbreviation, hyphenation, punctuation and 
choice of words than any other source. The book also contains 
suggestions on : ong as well as recommendations for the 
pronunciation of words, names of scientists, and Latin and 
Greek prefixes. 


CONTENTS: Concise Writing; Coherence; Verbs; Singular 
and Plural Forms; Possessive Singular; Emphasis, Choice 0 
Words; Punctuation; Style; Style Sheet; Proof; Pronunciati»n: 
Speaking. 

1960, 100 pages, $° 95 


REINHOLD PUBLISHING CORPORATION 
Dept. M 655, 430 Park Avenue, New York 22, N.Y. 
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POLAROGRAPH 


SARGENT | POLAROGRAPH 
moot. 


CURRENT 
MULTIPLIER 


roo 


The Model III is recommended: 

(1) In those routine analyses where only one substance 
is determined and where the step shape approximates 
a pure form, characteristic of reversible reactions in- 
volving simple ions in fairly substantial concentrations. 
In such cases, step height may be measured as the differ- 
ence between two points, one on the residual current 
plateau and one on the diffusion current plateau. For 
measurements of this type, a simple manual instrument 
such as the Model III is preferable to a recording Polar- 
ograph because of the speed and ease with which it may 
be operated even by relatively non-technical personnel. 
(2) In those laboratories where a recording instrument is 
now in use for several determinations, a Model III may 
be used for each determination, thus releasing the record- 
ing Polarograph for research purposes and for establish- 
ing the conditions of the routine analyses. 

(3) In the performance of amperometric titrations. 

(4) For instructional purposes in educational institutions 
where the 315 mm. long, readily visible scale and the sim- 
plicity of design make the Model III Polarograph ideal 
for demonstrations and illustration of the basic circuit 
employed in Polarographs. 

Essentially the Model III provides facilities for the 
incremental application of voltage across the dropping 
mercury electrode cell and for indicating the resultant 
current passing through the cell. The cell current is 
measured by a highly sensitive galvanometer from which 
a line light image is transmitted, through a mirror system, 
to a translucent scale located above the instrument panel. 
The scale is double graduated from —150 to +150 mm. 


COMPENSATE 
AnD 
VOLT 


Trademark Reg. U.S. Pat. Off. 


E. H. Sargent & Co., the manu- 
facturer of Polarographs, offers 
three different Polarographs—. 


APPLIED 


oOTENTIAL A the Model XXI Visible Char: 


es. Recording; the Model XII 
. Photographic Recording, and 
the Model III Manual. 

The Model III Polarograph 
abet may be used in any phase of 
@ polarography, but it is partic- 
ularly recommended for appli- 
cations to which it is peculiarly 
suited and in which recording 

facilities are unnecessary. 


with zero center in red at top and from zero to +300 mm. 
in black at the bottom. The scale is 31.5 cm. long, with 
circular curvature, to eliminate tangent error. Graduations 
are extended 15 mm. at left for zero adjustment. A con- 
tinuous selection of bridge voltage from 0 to 3 volts is 
provided, and the selection of output voltage is by rota- 
tion of a single dial, this dial reading direct in millivolts 
per span volt. Current is calculated simply by multiplying 
scale reading by multiplier reading by sensitivity 
coefficient of galvanometer. To adjust galvanometer sen- 
sitivity a ten position Ayrton galvanometer shunt is 
provided. Galvanometer sensitivity is approximately 
0.006 microamperes/mm. and galvanometer shunt ratios 
are from 1:1 to 1000:1. A three position toggle switch 
permits that the sense of the galvanometer scale remain 
unchanged regardless of cell current direction or polarity 
of the dropping electrode. 

A ten turn helical potentiometer serves both for upscale 
and downscale compensation and for adjustment of the 
galvanometer zero position. 

Another potentiometer incorporating a power switch 
serves to select the desired voltage across the bridge. A 
panel mounted voltmeter accurate to 1.0% of full scale 
indicates the voltage established. 

The instrument is mounted on a cast aluminum base 
and enclosed in a sheet metal housing provided with a 
hinged top and finished in black enamel. All controls are 
mounted on a polished aluminum panel. 


$-29290 POLAROGRAPH—Manual, Indicating, Model 
III, Sargent. Complete with three dry cells, one galvanom- 
eter lamp, one set cell lead wires, one calibrating resistor 
plug, 250,000 ohm, and cord and plug for connection to 
standard outlets. For operation from 115 volt 50 or 60 
cycle circuits ‘ es $475. 


SA R G E- N LABORATORY INSTRUMENTS APPARATUS © SUPPLIES 


E.H. SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS 
DETROIT 4, MICH.* DALLAS 35, TEXAS « BIRMINGHAM 4, ALA.« SPRINGFIELD, N.J- 
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Chemical Instrumentation 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y 


Die series of articles presents a survey of the basic prin- 
ciples, characteristics and limitations of those instruments which find important 
applications in chemical work. The emphasis is on commercially available 
equipment, and approximate prices are quoted to show the order of magnitude of 
cost of the various types of design and construction. 


9. Spectro- 
photometers (cons) 


The development in the early 1940's of 
wide-range commercial photoelectric spec- 
trophotometers had immediate profound 
effects on the character of chemical lab- 
oratory work. These instruments made 
it possible to obtain detailed information 
about absorption spectra, or to make 
precise absorptiometric measurements at 
any desired place in the ultraviolet, visible 
or near infrared spectrum, without re- 
course to the tedious, elaborate, and impre- 
cise photographic technique. Probably 
the most popular of the first of these 
spectrophotometers in the U.S. was the 
Beckman Model DU quartz prism in- 
strument. This instrument is still one 
of the most generally used, of chemical 
instruments, and its basic design persists 
as the heart of several of the more re- 
cent spectrophotometric instruments. 


Beckman Model DU 


Much of the success of the Beckman 
Model DU spectrophotometer has been 
due to the fact that it was the first com- 
mercial instrument to combine a wide 
spectral range, narrow spectral band 
widths, low level of scattered light in- 
tensity, and high photometric accuracy. 
The features involved in the choice of the 
instrumental components, and the design 
of the optical and electrical circuitry of 
this instrument are worthy of detailed 
consideration by every user of spectro- 
photometers, for they illustrate important 
general principles that apply to all instru- 
ments of this type. 


The Optical Circuit 


_ The light path from source to detector 
is shown schematically in Figure 12; a 


Quartz prism rotates 
to change wave leng 


corresponding general view of the actual 
instrument is shown in Figure 13. Light 
from the source illuminates a condensing 
mirror, which brings the reflected beam 
to a focus at the entrance slit, as shown 


DARK CURRENT 


SELECTOR SWITCH 
ENSITIVITY WAVELENGTH 


TRANSMISSION 


MONOCHROMATOR HOUSING 


SLIT 
SLIT 


SAMPLE POSITIONING KNOB 


UV FILTER SLIDE 


LOWER CASTING CONTAINING, 
QUARTZ LENS AND MIRROR 


FILTER POSITIONING KNOB 
PHOTOTUBE POSITIONING KNOB 


Figure 13. Beckman Model DU spectrophotometer, partially disassembled, to show the main 


feature 


dry chloroform or carbon tetrachloride to 
remove dust and grease. 

The condensing mirror focuses an image 
of the lamp filament on the plane of the 
slit with a five-fold magnification. The 
magnified image is highly astigmatic and 
distorted, so that the slit opening is filled 
fairly uniformly with light. With the 
geometry employed, all the light passing 
through the entrance slit originates from 
an area 0.6 mm wide by 3.1 mm high on 
the light source. This condensing system 


PLATE LAMP HOUSING COVER 


LAMP HOUSING 
SPECIAL BACKPLATE 


SPECIAL ABSORPTION CELLS 
FILTER MOUNTING PLATE 


PHOTOTUBE 
HOUSING 


RESISTOR BOX 


LOAD RESISTOR 
SELECTOR 


SHUTTER SWITCH 


parts. The cell compartment shown is designed for fluorescence measurements, and is not the 


same as that used for transmission work. 


in Figure 14. The condensing mirror is 
aluminized on its front surface, so that 
no light is lost by absorption, as would be 
the case in passing into the glass of an 
ordinary back-surfaced mirror. Alu- 
minum reflecting surfaces are employed in 
this type of instrumentation because they 
give non-selective reflection at all wave- 
lengths. Other metallic surfaces show 
selective absorptions at certain wave- 
lengths. Front-surface mirrors must be 
handled with great care; the reflecting 
surface should never be touched with the 
fingers, nor should it be wiped or polished. 
The surface may be carefully rinsed with 


B 


Figure | 2, 


Optical layout of the Beckman Mocel DU spectrophotometer. 


is used so that a small, highly concen- 
trated spot of light at the lamp can fill 


Figure 14. Detail of the light source, condensing 
lens, and diagonal mirror. These components fo- 
cus onto the entrance slit of the monochromator a 
magnified image of the source. Due to distor- 
tion and astigmatism, the image is much more dif- 
fuse and uniform in intensity than is indicated in 
the diagram. 


the slit and provide all the hght the 
monochromator is capable of taking. 
A small light spot, all of which is used, 
generally gives better uniformity and re- 


(Continued on page A458) 
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Recognized leaders in infrared...the Beckman line of 


Infrared Spectrophotometers offers the chemist and 
spectroscopist unsurpassed quality at all perform- 
ance levels. To maintain this leadership position 
and reputation for superior quality, group responsi- 
bility is shared among these distinguished authori- 
ties at Beckman. Their widely recognized studies, 
extensive experience and continuing research 
assure Beckman customers the finest instruments 
that are commercially available at any price. % Best 
value among the low-priced instruments is proved 
by the popular acceptance of the Model IR-5. For 
rapid, reliable routine qualitative and quantitative 


Recognize these leaders in infrared? From left to right: 


analyses in the 2 to 16 » region of the infrared 
spectrum, the IR-5 brings easy-to-use double-beam 
operation within the reach of every chemist and 
spectroscopist. A full line of micro and macro sam 
pling accessories is available with this precisior 
built instrument. % In the medium price range, the 
Model IR-4 outperforms the best that competition 
offers...is excelled only by the IR-7. With double 
beam, double-monochromator optical system, it 
performs more complex analyses or a greater! 
number of routine analyses in less time thin cal 
be handled with a single-monochromator instr: 
ment.The IR-4 also offers a wide variety of scx nning 
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peeds, choice of true single or double-beam opera- 
ion, and variable operating parameters. Accesso- 
ies add maximum versatility...even convertibility 
0 the IR-7. % For the most exacting analyses, the 
Be kman Model IR-7 offers incomparable resolu- 
on, reli ability, flexibility and over-all performance. 
he only true prism-grating, double-monochro- 
nator instrument on the market...using its grating 


m, It MBS a grating throughout its full wavelength range 
eater M..the IR-7 achieves photometric accuracy and 
n cal M¥esolution formerly obtainable only with custom- 
str: built instruments. Its adaptability is further en- 
ining MPanced by a complete line of accessories, including 


peckman Model IR-7, Dr. William S. Gallaway, Dr. William F. Ulrich, Model IR-4, Dr. Wilbur Kaye, James E. Stewart, Model IR-5. 


micro and macro sampling cells for liquids, gases 
and solids. % At whatever price, you can depend 
on the finest quality when you specify Beckman 
...recognized leader since introducing the first 
commercial infrared spectrophotometer. Specific 
application information and field service facilities 
are available, without obligation, from the nearest 
Beckman sales office, or write direct to the address 
below. Ask for the complete technical details on 
Model IR-7, IR-4 or IR-5 and for Data File 36-8-02. 


Beckman: 
Scientific and Process / Instruments Division 


Beckman Instruments, Inc. 


2500 Fullerton Road, Fullerton, California 
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NEW 


right-a-weigh 


one pan 
analytical 


balance 
by Ainsworth 


New Features: 


NEW — COMPACT CASE — Lighter, smaller, smoother. 
NEW — COMPENSATED BEAM — More accurate, 


sturdy, stable. 


NEW — LIGHT, LARGE WEIGHING CHAMBER — Better 


visibility of sample. 


NEW — INDEPENDENT PAN-BRAKE — Adjusts pan before 


beam release. 


NEW — EPOXY FINISH — Durable, easy to clean. 
NEW — WRAP-AROUND TOP - Interior better protected, 


more accessible. 


NEW — COMPARTMENT FOR LIGHT & TRANSFORMER 


— Built-in and well insulated. 


NEW —EASY WORKING DOORS — Comfortable finger-grips. 
NEW — GEARLESS DRIVE FOR COUNTERS — Smooth and 


reliable. 


trouble-free. 


© Ask your favorite laboratory supply house 
for additional information and a demonstration. 


& SONS, ING. 


«(DENVER 5, COLORADO 


NEW —UNITIZED CONSTRUCTION — Rugged and 


Chemical Instrumentation 


producibility than an extended sourc:, 
part of which is used. 

The light entering the monochromat.r 
at the entrance slit impinges on an al :- 
minized spherical mirror which collimat.s 
the beam; i..e., renders the divergent ra\s 
parallel, as shown in Figure 15. 

The collimated beam is then direct-d 
onto the quartz prism, which is in tie 
form of a 30-60-90° triangle, with n 
aluminized back surface about 5 cm in 
diameter. Each wavelength composi.ig 


Figure 15. Detail of the collimator mirror, 
showing how divergent light from the entrance 
slit is rendered parallei and directed toward the 
prism. 


the light beam is refracted to a charac- 
teristic (and different) extent at the air/ 
quartz interface, producing a spectrum. 
This spectrum is reflected at the back 
surface, and emerges from the prism in 
the same direction as the original beam. 
However, the original beam entered the 
prism at a small angle to the horizontal 
plane, so the emergent beam is displaced 
somewhat above the entrant beam. The 
emergent beam is focused onto the plane 
of the slit above the position of the en- 
trant beam; hence these two do not in- 
terfere with each other. These relation- 
ships are shown diagrammatically in 
Figure 16. 


| 
—--- INCIDENT LIGHT, ALL WAVELENGTHS 
REFRACTED LIGHT, Ay 
—---— REFRACTED LIGHT, Ap 
—.--—. REFRACTED LIGHT, Ag 


~ 


Figure 16. Detail of the dispersion mechc nism, 
showing that monochromatic light entering the 
prism is dispersed into a spectrum, which is 
brought to a focus on the slit plane, above th > en 
trance slit. 


(Continued on page A460) 
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Colemar Autoflow sample handling system 
speeds flame analysis by 300 percent 


This system reduces to a minimum the several 
steps ordinarily required in handling samples 
for flame analysis. Used with the Coleman 
Model 21 Flame Photometer, Autoflow lets 
you make determination after determination 
simply by pouring the sample into the input 
funnel and making an immediate reading on 
the indicating galvanometer. 

One technician using a single instrument 
can complete more than 1,000 measurements 
in a single day. 

Autoflow provides direct feed to the burner 
atomizer and instantaneous, pump-driven re- 
moval of unused sample. As little as 0.2 ml 
sample poured into the input funnel gives a 
full twelve seconds of reading time on your 


galvanometer .. . then a touch of the Autoflow 
button purges the sample chamber and readies 
your instrument for the next determination. 

Simplicity in itself, the Autoflow system 
consists of a chimney ring, input glassware, 
integral pump and waste reservoir, and the 
necessary tubing. The Coleman Model 21 
Flame Photometer accepts the Autoflow 
system without any modification. 

Autoflow means opportunity for increased 
efficiency in process control and research labs 
straining under heavy routine analytical loads. 

Find out more about the convenience and 
speed available with the clean and lean 
Autoflow sample handling system. Write for 
our new Autoflow Bulletin BB-265. 
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r where it is installed, but in the entire building. 
Losing cooled or heated air through fume hoods 
e@ places an extra load on refrigeration and heating 
Simple equipment. Result: unnecessary expense. But—by 
i in using outside air instead of room air, to carry off 


does just that. It operates as an independent unit, 
completely isolated from rest of room. And in air 
conditioning savings it can pay for itself. 


Economical Write or call us today. 


to 
install 


Easy 
to 
maintain 


DIVISION OF BRUNSWICK CORPORATION 


General Offices: 1831 Olive St. * St. Louis 3, Missouri 
FULLY STOCKED DIVISIONS COAST-TO-COAST 


SAVE with the ALL NEW Aloe-Petrolite 
VENTILATED FUME HOOD Removes 


fumes without loss of conditioned air. 


e In addition to protecting laboratory personnel from 


design fumes, waste of conditioned air is stopped. This hood 


e Descriptive bulletin and all details are yours for the asking. 
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Each wavelength in the light beam i: 
focused onto the plane of the exit slit in 
dependently of the other wavelengths 
Each forms there a separate image of th.- 
entrance slit image, and the exit sli 
selects a portion of this field to pass 
through. Because of the astigmatisn, 
and spherical aberrations produced by 
the condensing and collimating mirror: 
these individual images focused on th: 
exit slit plane are not distinct, but appear 
as uniform bands of light which overla),, 
in the case of a continuous source (suci 
as the tungsten filament lamp) or a closely - 
spaced line source (such as the hydrogen 
arc) to give the appearance of a continu- 
ous spectrum. The minimum width of 
the band of light focused onto the exit 
slit for a pure, monochromatic wavelength 
of the illuminating light, is, because of 
these instrumental distortions, that which 
corresponds to a slit opening 0.02 mim 
wide. Hence, decreasing the slit width 
below about 0.02 mm does not increase 
the spectral purity of the portion of the 
spectrum being passed, but only decreases 
the total intensity of the emergent beam. 
Opening the slits wider than 0.02 mm in- 
creases the intensity of the emergent 
beam, but also increases the spectral pass 
band, or range of wavelengths in the beam. 
Figure 17 shows some data illustrative of 


ST 


Figure 17. Line width of monochromatic light 
emerging from the Model DU spectiophotometer 
as a function of the slit width. 


these relationships; the monochromator 
of a Model DU was illuminated with the 
single wavelength of 546.1 millimicrons, 
from a mercury arc, and relative inten- 
sities were measured when the mono- 
chromator was set to pass various nominal 
wavelengths from 542 to 550 my, the in- 
tensity at 546 my being taken as 100. 
This single wavelength gave rise to in- 
tensities at the detector of 10% or gre:ter 
at all monochromator settings between 
544 and 548 my when the slit opening 
was 0.1 mm. This line width was cut in 
half by reducing the slit opening to ().02 
mm, but further reduction in the slit 
opening did not significantly diminish 
the line width. 


The Component Parts 


In. the design of the Beckman Model 
DU spectrophotometer, a quartz prism 
was chosen as the dispersing element be- 
cause of the low level of scattered ‘ight 
that could be achieved. Scatterin. of 
light occurs at every mirror, lens, wil: !ow, 


(Continued on page A462) 
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Order #4-320. Per box $ 1.60 
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100-Ib drum $38.00 
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or prism surface, and it is inevitable that 
for any setting of the monochromator 
some light will reach the detector that cid 
not follow the desired optical path. Thus, 
the detector sees not only the spectral 
band width isolated by the exit slit, but it 
also sees some light corresponding more- 
or-less to the total spectral range of the 
source itself. The importance of this 
scattered light in the final photometric 
measurement depends on (A) the relative 
sensitivity of the detector to the scattered 
light, compared to the monochromator- 
selected wavelength, and (B) the relative 
intensities of these two types of radia- 
tion. Figure 18 shows the contribution 
of scattered light in the Model DU to 
the phototube output current for two 
different phototubes, one sensitive to blue 
and insensitive to red light, and the other 
more sensitive to red than to blue. It is 
evident that serious errors may arise from 
the use of an inappropriate detector or 
the failure to use a filter in the short wave- 
length region. 


© 
° 
| 
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TUBE 919, TUNGSTEN LAMP, 
NO FILTER 


> 
| 


SCATTERED LIGHT 
w 
| 
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Figure 18. Per cent of signal due to scattered 
light in the Model DU spectrophotometer under 
several sets of operating conditions. 


Uceful photometric sensitivity over a 
wide spectral range is achieved in this 
instrument by the use of two interchange- 
able phototubes. The relative sensitivi- 
ties of these detectors are shown in Figure 
19. The No. 919 tube has a cesium oxide 


PHOTOCURRENT 


A 
600 800 1000 


WAVELENGTH 


Figure 19. Relative sensitivities of the two pho- 
totubes used in the Model DU photometer. 


coated photocathode (S-1 response) and 
a lime glass envelope, and is used for the 
region 625-1000 my. Below 600 my 
this tube is excessively sensitive to 
scattered light. The No. C7032 (also 


designated No. 935) has a cesium-anti- 
mony photosensitive surface (S-5 response | 
and an envelope of Corning 9740 glas:. 
which has good transmittancy for th: 
near ultraviolet. This tube is used for 
the range 210-625 mu. 

A 32-candlepower automobile heac - 
light tungsten-filament lamp (Mazda N.. 
2331) is used as the light source in the 
range 320-1000 my. This lamp draws 
4.3 amperes at 6 volts. A hot cathoce 
hydrogen discharge tube is used for tle 
range 220-350 my. The tube curre:t 
is 0.4 amp., and a high voltage pow r 
supply is necessary to initiate and main- 
tain the discharge. 

The entrance and exit slits are curv d 
and have a working height of 13 min. 
The slit jaws are constrained to move in a 
plane by being lightly pressed in contact 
with a flat plate lying parallel with the 
plane of their motion. The slit jaws sre 
forced to move parallel to each other by 
virtue of a parallelogram arrangement of 
flat springs. A cam rotating in a conical 
precision bearing about an axis perpendic- 
ular to the plane of the slits is located 
between the slit jaws and presses them 
apart against the tension of the flat springs. 
The cam is rotated by a worm gear driven 
by the slit-adjusting knob. The motion 
of the slit jaws is very smooth, and control 
is fine enough to permit the light flux 
passing through the slit opening to be 
adjusted to +0.1% even when the slits 
are no more than 0.02 mm wide. 

The monochromator is set to pass a 
given wavelength by the rotation to an 
appropriate position of the wavelength 
knob, which turns the prism by means of a 
long arm connected at one end to the 
prism mount, and riding at the other end 
in a spiral groove on the wavelength 
seale scroll. The prism is supported on 
bearings of kinetic design. The entire 
monochromator is sealed in a blackened, 
light-tight, cast-iron box that is suspended 
inside an alumin'm case. Crystal quartz 
windows cover the slits. 


The Electrical Circuit 


A simplified schematic of the electrical 
measuring circuitry employed in_ the 
Beckman Model DU is shown in Figure 
20. Light striking the photosensitive 


BALANCE 
METER 


2000 MEG. To -2 
70-24] 
PHOTOTUBE Rg$ DARK CURGENT 

ADJUST 

+19 

0 TO -2y. 
POTENTIOMETER 
Figure 20. Schematic of the electrical circvitry 


of the Model DU spectrophotometer. 
(Continued on page A466) 
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bo often « leak, a malfunction, more lost time. 
this has ‘een your experience, we can help you. 
Our objective is to save your time. That’s 
y we're extra careful, not only in the fabri- 
tion, but also testing of vacuum apparatus. For 
stance, we vacuum test sub-assemblies for 
kks, and final assemblies, too. Stopcocks are 
cuum tested after grinding, just to be sure. 
That's why the big bonus in Kontes vacuum 
ulpment is dependability. Here are a few items 
at prove the point: 


bwer Left—McLeod-Lippincott Gauge—tilt- 


System Finished, Start the Pump — Then What ? 


ing sets mercury level at zero automatically. 
Upper Left—Vacuum Regulator keeps a pre- 
determined vacuum constant in the system. 
Left Center—McLeod Gauge, double scale, for 
accurate reading of very low absolute pressures. 
Right Center—Ground Metal Joints and 
Ground Glass Joints make possible leakproof 
connection of metal to glass systems. 

Lower Right— Diffusion Pump, 2-stage de- 


velops ultimate vacuum of 1x10? mm. 


ead Right— Vacuum Stopcocks which don’t 
e 


» 


KONTES 
GLASS 
COMPANY 


Vineland, New Jersey 
First Choice For Quality Technical Glassware 
Midwest Distributor: Research Apparatus, inc., Wauconda, Ill. 


\ 
=< 
— 
pi} 
4 | 
n i ~ | 
| 
ts 
a 
a 
| | 
id 
th \ oe 
mn 
‘ \ +} 
ve 4 
| 
NT | ; 
| 
f | 
| 


For dramatic demonstration of radioactivii® th 


radio 
to bic 
simp! 
cal de 
has a 
visibi 
tem p< 
peratt 
plate 
cham 
ously 
and n 
bottor 
becorr 
ioniz: 


evel 


loud 
rack: 
mo ins 
erven 
Btuden 
gettab 
bf radi 
Prgies 
loudr 
pupp 
source 
0.b. D 
Oday | 


Cloudmaster in operation. The base, which holds dry ice, is covered with froze! 


condensed moisture. Power supply provides 1200 volt d.c. clearing field for the ions produce 


by passing particles. Small flood lamp illuminates the sensitive zone in the chambe 
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the classroom 


Nuclear-Chicago’s Cloudmaster® 


provides a spectacular exhibit 


Mof tracks from alpha, beta, 


gamma and meson radiation. 


Vivid, dramatic exhibitions of 
radioactivity phenomena can be presented 


to biology, chemistry and physics classes, 


Msimply and inexpensively, with this practi- 


cal demonstration system.The Cloudmaster 


has a closed glass chamber, allowing full 
visibility, arranged so that its top is at room 
temperature and its bottom is at the tem- 
perature of dry ice (-78°C). An evaporation 
plate for alcohol is at the top, inside the 
chamber. Vapor formed at the top continu- 
ously diffuses downward, becoming colder 
and more saturated as it moves. Near the 
bottom of the chamber the alcohol vapor 


becomes supersaturated, and in that zone 


mmionizing particles emitted by the low 


evel radium source provided with the 
loudmaster will create visible tracks. 
racks continuously form and fall out with 
mo insensitive period or dead time ever in- 
ervening. Use the Cloudmaster to give your 
students a spectacular, interesting, unfor- 


Bettable impression of the randomness 


mot radioactive decay, types of radiation, en- 


ergies and ranges of particles and quanta. 
loudmaster is priced complete with power 


supply, flood lamp, chamber, radiation 


Mpource, and instructions at only $99.00 


0.b. Des Plaines. Order your Cloudmaster 


Oday or write for further information. 


nuclear-chicago 


RPO RATIO WN 
343 E. HOWARD AVE , DES PLAINES, ILLINOIS 


The unretouched track photographs 
shown below are taken of a standard 
Cloudmaster radiation source and chamber. 


Tracks caused by ionization produced by | 
alpha particles. The specific ionization j 
is very intense and a thick track is produced. 


A beta particle leaves a thin track 
since the specific ionization is much less 
than that of an alpha particle. 


Gamma rays do not cause ionization directly 
but indirectly by collision with electrons. 
Cosmic ray meson tracks can be distinguished 
if the source is removed from the chamber. 


The Cloudmaster System includes 

sensitive cloud chamber (left) and high 

voltage supply and light source (right). Operates 
on standard 110 volt 60 cycle current. 
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surface of the phototube causes a current 
to flow through the 2000-megohm resistor, 
Rw, generating a voltage (or, /R-drop) 
across it. This voltage is applied between 
the control grid and cathode of the Type 
32E eleetrometer tube (also designated 
No. 2532), and controls the magnitude of 
the electron current reaching the plate. 
This plate current flows through resistor 
R;, generating a voltage (JR-drop) across 
it, which in turn is applied to the grid of 
the Type 30 (also called No. 2531) am- 
plifier tube. This influences the plate 
current of this tube, and hence determines 
the amount of deflection produced on the 
read-out meter. 

For practical convenience. the output 
current of the electrometer-amplitier cir- 
cuit is adjusted to some arbitrary value 
(actually, to half-scale deflection of the 
meter, viz., 0.5 ma) when there is no 
light falling on the phototube. This is 
done by setting the potentiometer voltage 
at zero, and adjusting the ‘‘dark current’’ 
voltage to whatever value is required. 
The dark current voltage is left at this 
value, and, with light now falling on the 
phototube (shutter in phototube housing 
open), the output meter is adjusted to the 
same deflection as before by varying the 
potentiometer voltage. Thus, the voltage 
setting of the potentiometer required to re- 
establish the reference output is exactly 
equal and opposite to the increased [R- 
drop in the phototube resistor, Rio, pro- 
duced by the light-induced photocurrent. 

This circuit is sensitive to phototube 
currents as small as 10~!* amperes (/R- 
drop in Ri = 2 = 0.2 
millivelt). If a photomultiplier tube is 
employed in place of the phototube, the 
sensitivity is increased 100-fold. The 
electrometer tube circuit has an input 
resistance of 10'* ohms; the type 32E 
tube has a grid current of about 2 x 107'% 
ampere. (This tube is the same as that 
used in pH meter circuitry.) The am- 
plifier and phototubes are housed in a 
desiccated enclosure, to avoid leakage 
currents due to moisture. 

The photometric accuracy depends upon 
the intensity of the light falling on the 
phototube. This, in turn, depends upon 
the slit width used, or, equivalently, the 
spectral band width. Figure 21 shows the 


WYOROGEN TUBE 
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5 7032 4 
LPHOTOTUBE| c7os2 
+986 PHoToTUBE PHOTOTUBE 
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Fab | 4 
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2 
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3 
ir 4 
200 400 600 800 1000 


WAVELENGTH 
Figure 21. Minimum spectral band widths that 
can be achieved with the Model DU if photo- 
metric accuracy is to be maintained at 0.1%. 


minimum band widths that can be 
achieved at any wavelength, if photo- 
metric reproducibility of +0.1% is desired. 
(Continued on page A468) 
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assembly and visualization of molecules easier and 
quicker. They give an exact picture of the spatial 
arrangement of organic compounds magnified by 
1.5 x 10. 

Models are snapped together quickly and, in addi- 
tion, feature spring metal wedges to make rigid con- 
nections for multiple bonds. The “hydrogen-bridge” 
uses a hook-and-eye connection that enables larger 
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In addition to the above considerations, 
it should be noted that the 2000-megohm 
phototube load resistor may show non- 
linearities of as much as 0.2%. These 
departures from Ohm’s law are largest at 
low currents and represent an important 
reason for operating at as high light levels 
as other conditions permit when measure- 
ments of the highest accuracy are required. 


Instrument Characteristics 


A detailed study of the performance of 
the Beckman Model DU under controlled 
conditions was carried out by Gibson and 
Balcom at the U. 8S. National Bureau of 
Standards (see Bibliography). The ac- 
curacy of the wavelength and photometric 
scales was found to be within the reada- 
bility of those scales. Larger errors than 
these were encountered only in the use of 
polarizing or fluorescing samples. 

A comparative study of ten different 
Beckman Model DU instruments by 
Ewing and Parsons has indicated that the 
reproducibility of a given instrument is 
considerably greater than the agreement 
among the several instruments. Caster 
has investigated the photometric errors in 
this instrument in detail, and has con- 
cluded that, under average laboratory 
conditions, duplicate determinations of 
absorbancy can be expected to check 
within 0.1-0.5%, but errors as large as 
5% may be associated with variation in 
phototubes, lamp intensity, and circuit 
parameters when comparing measure- 
ments made on different instruments, or 
on the same instrument at different times. 
Goldring, et al, have also investigated the 
sources of error, and point out how correc- 
tions may be made to bring the practical 
accuracy: of measurements with this in- 
strument to the level of 0.1-0.2% imposed 
by the optical and electrical component 
limitations. 

The Beckman Model DU Spectropho- 
tometer, as supplied by the manufacturer 
(formerly called National Technical 
Laboratories, now Beckman Instruments, 
Inec.), consists of the monochromator, 
tungsten light source, sample cells, and 
phototubes (price, about $2050). Various 
accessories are available for use with this 
unit, including an ultraviolet accessory 
set, comprising a hydrogen lamp, silica 
cells, and power supply ($440), a photo- 
multiplier detector to replace the blue- 
sensitive phototube ($300), a diffuse re- 
flectance attachment ($360), a flame 
photometry attachment ($500), an elec- 
tronically regulated power supply ($650), 
and special long or short path or tempera- 
ture controlled cell assemblies. 

Cells for the Beckman spectrophotom- 
eters are available from the manufac- 
turer, and in addition from several inde- 
pendent sources. A wide selection of 
reasonably-priced cells, ranging from 
0.036 to 10 ml capacity, and 1 to 100 
mm path length, in various shapes and 
configurations, is manufactured by Pyro- 
cell Manufacturing Co., 207 E. 84 Street, 
New York 28, N. Y. Other producers 
of precision absorption cells are: Quaracell 


(Continued on page A470) 


“especially recommended... 
| 


POLAROGRAPHIC 


METHOD 


OF ANALYSIS 


By OTTO H. MULLER, 
Associate Professor of 
Physiology, State University 
of New York Medical Center 
at Syracuse, Syracuse, N.Y. 


In this second revised and augmented 
edition, the author purposes “‘to present 
a simple account of polarography in a 
form.which can be used by teachers and 
students in physical chemistry as well 
as in advanced courses in analytical 
chemistry.” The emphasis is on prin- 
ciples and the scope is descriptive rather 
than mathematical. It begins with an 
excellent review of electroanalysis, 
showing the relation of polarography to 
other electro methods. A brief de- 
scription of apparatus includes equip- 
ment constructible from parts readily 
available in many laboratories. Funda- 
mentals of quantitative and qualitative 
analysis and recent developments are 
discussed in some detail. Chapters on 
applications and suggestions for prac- 
tical polarography complete the book. 


A particularly good feature is the in- 
clusion of 26 experiments, and the 
graphs and tables of data obtained from 
them constitute the illustrative material 
of the text. These experiments could 
be undertaken with profit by anyone 
desiring an experimental indoctrination 
in polarography. 


The book is especially recommended 
to students, beginners in the field, and 
anyone desiring a brief but compre- 
hensive introduction of the funda- 
mentalsof polarographicmeasurements. 


Joun K. 
ANALYTICAL CHEMISTRY 


illustrated $4.5) 
(Foreign $5.00) 


209 pp. 


CHEMICAL EDUCATION 
PUBLICATIONS 


—————-EASTON, PA-———~-— 
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SEMI-MICRO UTILITY SET 


This is a Set of Semi-Micro Preparations Apparatus, Consisting 
20 Interchangeable Components and a Specially-Designed 


The Box, 28 x 23 x 7 Cm, Has All the Appropriate Spring Clips 
os oe —_— When in Use, and Also Serves as an Ideal Housing 
t. 


—— ASSEMBLIES FOR THE FOLLOWING USES MAY BE 
BUILT WITH THE SEMI-MICRO UTILITY SET: 


FP2S/0S/OAP @REFLUX—as in Acetylation, Nitration and Solution of a solid in a 

liquid for Recrystallization @ REFLUX WITH ADDITION OF RE- 
ACTANTS—as Grignard reactions @ WACUUM FILTRATION— 

as in preparation of derivatives @ PREPARATION—as in final 

§ purification of Aniline @ PREPARATION WITH STIRRING— 

4 as preparation of Ethyl Acetate. Incorporates a stirrer unit @ RE- 

COVERY—as recovery of solvents @ STEAM DISTILLATION— 

as distillation of Aniline @ REACTION WITH STIRRING WITH 

GAS INLET—as Chlorination and preparation in an inert atmosphere. 

@ VACUUM DISTILLA- 

TION—as purification of 

high boiling liquids ©@ 

SEPARA TION AND 

EVOLUTION OF GAS— 

as separation of two im- 

miscible liquids ef ether 

and water @ REFLUX— 

reaction under simple re- 

MFIS/O flux. 


Cat. No. JC-71670 

““QUICKFIT” 

07250 SEMI-MICRO 

UTILITY 
consisting 

RA2/00 sH4/000 20 components 


mounted in box 


$93.40 


FP2S/OS 
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Chemical Instrumentation 


Products, Inc., 366 Broadway, New 
York 13, N. Y.; Scientific Glass Apparatus 
Co., Bloomfield, New Jersey; The Ultra- 
cell Co., 22 Bland Ave., Emerson, New 
Jersey. 

The transmission characteristics of the 
various types of silica used in absorption 
cells for spectrophotometry are shown in 
Figure 22. 


5 


200 300 400 1500 2500 3500 


WAVELE NGTH, Mw 


Relative transmissitivities of absorp- 
Supersil; 2. Ultrasil; 
5. Corex; 6. 


Figure 22. 
tion cell materials. 1. 
3. Infrared Silica; 4. Vycor; 
Pyrex. 


Beckman Model B 


The rapid commercial success of the 
Beckman Model DU after its announce- 
ment in 1941 encouraged this manu- 
facturer to put on the market, in 1949, a 
spectrophotometer for use in the visible 


region of the spectrum. This instrument, 
the Model B, was intended to offer good 
resolution and photometric accuracy over 
the range 320-1000 my at a moderate 
price (current price, about $1150). Its 
unique optical circuit is shown in Figure 
23. 


dispersed upon passing into and bein; 
reflected out of the prism, and each of th: 
wavelengths in the dispersed spectrum i 
brought to a focus some distance from th: 
prism. However, since the focal lengt! 
of a lens is different for different wave 
lengths of light, the distance from th 


Amplifier 


Condensing Mirror 


Tungsten 


Fery Prism 


Sample 
Compartment 


Entrance Mirror. 


Entrance Slit 
Shutter 


Plane Mirror 


Phototub: 
Sample Cell 


Figure 23. Optical layout of the Beckman Model B glass prism spectrophotometer. 


In place of the combination of a colli- 
mating mirror and plane prism with re- 
flective backing employed in the Model 
DU, a Fery prism with reflective backing 
is used. The curvature of the faces of the 
Fery prism causes this component to act 
simultaneously as a focusing lens and a 
dispersing element. Thus, the divergent 
beam coming from the entrance slit is 


Fery prism to the exit slit must be varied 
in the proper manner with wavelength, if 
the light passed by the exit slit is to be 
kept in proper focus throughout the 
spectral range. Hence, to scan through a 
wavelength interval it is necessary simul- 
taneously to rotate and to displace the 
prism. It is obvious that it is more 
(Continued on page A472) 


Outside Diameter: 22 mm. 


spectrophotometers. 


*FUSED SILICA CYLINDRICAL CELLS 


Light Path: 5,10,20,25,50,100 mm. 
PRICE: $35 00 each 


*Suitable for use with Beckman, Cary, Bausch & Lomb, Perkin-Elme" 


207-11JEAST 84th Ae NEW YORK 28 


e 
S 
REcent 4-6785 


12000 A° 


FUSED SILICA 


HIGH U V TRANSMITTING FUSED SILICA 


Giving optimum resuits throughout the Range: 1800 A°- 


(Non-coloring under exposure to radiation) 


NEAR INFRARED TRANSMITTING 


Giving optimum results throughout the Range: 2200 A°- 
5000 A° (3.5 microns) 


© Minimum parallelism—% minute 
© Light path accurate to +0.005 mm. 
© Annealed for spectropolarimetry and spectrophotometry 


measurements. 


© Precision fabricated 
© Minimum flatness—2 wavelengths 
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Do you face the important task of 
equipping a laboratory for nuclear edu- 
cation? If so, here’s a suggestion that will 
get you off on the right foot. 

Talk to Tracerlab! It won’t cost you a 
cent and it could save you both time and 
money. 

Since 1946 Tracerlab has pioneered in 
the use of radioisotopes. Tracerlab scien- 
tists actually developed many of the 
techniques basic to this modern analytical 
method. Tracerlab engineers designed 
many units that have set performance 
standards in both education and re- 
search. Therefore, if experience and ac- 
complishment are your criteria: 

Talk to Tracerlab! You'll soon discover 
they have available a wide range of in- 
struments and accessories for nuclear 
education — more than enough to estab- 
lish well-rounded courses in nuclear 
techniques. Tracerlab offers scalers, rate- 
meters, laboratory monitors, detectors, 
sample changers, survey meters, radio- 
chemicals, reference sources, personnel 
Protection equipment, and numerous 
other accessories. 

if you are not in a position to com- 
pletely equip your laboratory now, re- 


_ Only $325.00, FOB Waltham. 


Let’s talk about EQUIPMENT FOR 


NUCLEAR EDUCATION 


member that Tracerlab instruments are 
extremely versatile, making possible a 
wide variety of classroom demonstrations 
and laboratory experiments with only a 
few basic instruments. But most impor- 
tant, Tracerlab equipment is designed and 
built for constant use in research labora- 
tories and has a ruggedness and quality 
far greater than that usually offered for 
educational purposes. (In fact, where re- 
search funds are limited, the same 
Tracerlab instruments can do double 
duty in education and in research.) 
Don’t deny your students the oppor- 
tunity to train with instruments with 


[racerlab 


quality and features comparable to those 
they will later employ. 

Talk to Tracerlab! You'll find the ex- 
perience of your local Tracerlab Nuclear 
Applications Engineer most helpful in de- 
termining what equipment is best suited 
to the aims of the courses you are plan- 
ning. And, if you are applying for a grant 
for financial assistance he will be pleased 
to advise and assist you in the proper 
preparation of the reqmred information. 

For further information on Tracerlab 
Equipment for Nuclear Education write 
for General Catalog F. It’s full of useful 
information, and it’s yours for the asking. 


lab 


in radiation measurement 


TRACERLAB, INC., 1610 Trapelo Rd., Waltham 59, Mass. + 2030 Wright Ave., Richmond, Calif. 


A TYPICAL EXAMPLE 


The SC-90 Decade’ Utility 

Scaler is a typical example of 

Traceriab's educational equip- 

ment. Designed for both scintilla- 
tion and GM Counting, it has 

100,000 count capacity and 
built-in high voltage power 
supply. 
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! difficult mechanically to maintain high 


accuracy and stability of wavelength cali- 
bration in such a system than in one 
where only rotation of the prism is re- 
quired (as in the Model DU). Here, some 
precision of wavelength calibration was 
willingly sacrificed to achieve the economy 
and simplicity of the simultaneous dis- 
persion and focusing. 

The rotation-displacement motion of the 
Fery prism is obtained by mounting the 
latter on a quadrilateral frame of hinged 
flat springs; for details of the arrange- 
ment see the paper of Miller, et al (cf. 
Bibliography). 

The entrance slit is curved at such an 
angle that the inherent astigmatism of the 
Fery prism causes the emergent beam to 
be straight, permitting the use of a straight 
slit at the exit. The rest of the optics is 
similar to that already described in con- 
nection with the Model DU. 

The wavelength dial is calibrated with 
an accuracy of +5 my; _ reproducibility of 
a given wavelength setting is 0.5 my at 
the short wavelength end of the range, 
increasing to 2 my at the long wavelength 
end, due to the decrease in dispersion of 
the prism with increasing wavelength. 
The dispersion of the borosilicate crown 
glass composing the prism varies 40-fold 
over the range 300 to 1000 mu. If the 
wavelength scale is marked off at con- 
venient intervals at the short wavelength 
end of the range, this dispersion effect 
would require that the corresponding spac- 


WAVELENGTH (my) 
Figure 24. Effective band widths obtained with 
the Beckman Model B under various combinations 
of operating conditions. The heavy curve A 
gives the band widths when a constant slit width 
of 0.1 mm is used. 


ings on the scale at the long wavelength 
end be !/49 as large. That is, the red end 
of the scale would be very crowded and 
compressed, compared to the blue end. 
To avoid this, the wavelength scale is 
coupled to the prism through a sine-bar 
mechanism, which causes the rotation of 
the scale required for a unit movement of 
the prism to increase with increasing 
wavelength. 


The same kinds of phototubes »-¢ 
used in the Model B as in the Model D ’. 
The phototube load resistor is 500 m: «- 
ohms, and the [R-drop generated in it | y 
the photocurrent is amplified and read it 
by means of a high-gain, negative-fe: .|- 
back-stabilizeu, de amplifier. This ‘s 
therefore, a direct-deflection type of 
instrument. Consequently, it is ch.r- 
acterized by greater speed and conv: n- 
ience, but lower accuracy and precisi \n 
than the null-balance type, such as ‘he 
Model DU. 


The amplifier sensitivity is controlled »y 
a 4-position switch, which selects he 
resistance to be inserted in the feedb: ck 
network. Thus, the output reading, fc° a 
given light intensity striking the pho ‘o- 
tube, can be varied in four steps; e ch 
step corresponds to 1/4/10 of the read ag 
obtained at the preceding step. 1s 
enables the operator to choose a sensi- 
tivity setting for each of his measure- 
ments that brings the meter needle into 
the upper part of its scale, thus minimizing 
errors that might otherwise arise due to 
non-linearity of the meter deflection. 


The instrument is ac-operated, with an 
electronic voltage regulator incorporated 
to eliminate sensitivity to line voltage 
variations. 

Photometric precision of +0.5% is ob- 
tainable in routine work. Figure 24 
shows the effective band widths (i.., 
width of the band of wavelengths in the 
exit beam each of which contributes 50% 
or more of the energy of the nominal 
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mercurial 
barometer... 


Meets Purchase Guide 
No. 0305 specifications, 
Title Ill National 
Defense Education Act.. 


CORPORATION 
P.O. Box 1024 = Ann Arbor, Michigan 


BAROMETER—Mercurial, U. S. Weather Bureau 
Professional Type. The mercury reservoir is con- 
structed of the Fortin principle and closely follows the 
design of the U. S. Weather boven pattern; it is rec- 
ommended for educational, industrial and weather 
bureau use. 

The mercury level can easily be seen through a 
plane glass window in the cistern. This level can be 
adjusted by turning the thumb screw on the face of 
the reservoir. This thumb screw moves a dise which 
controls a leather diaphragm, thus zeroing the mer- 
cury level to the exact tip of a white plastic pointer per- 
manently set into the roof of the mercury reservoir. 
The index for reading the height of the mercury column 
is attached to the vernier and prevents the usual error 
of parallax. The index may be accurately and easily 
set by the special friction type vernier adjustment. 

The barometer has English and Metric scales reading 
from 25 to 31 inches and from 64 to 79 cm.; it is suitable 
for use from sea level to approximately 3000 feet. The 
scales and verniers are linear engine divided on brass 
and heavily nickel-plated. The bright nickel, corrosion 
resisting surface of the scale plate behind the barometer 
tube facilitates the reading of the meniscus; readings 
can be made on both English and Metric sides of the 
scale to 1/100 inch and 1/100 cm., respectively. A 
standard grade thermometer is attached which reads in 
degrees Fahrenheit and Centrigrade. Base of barometer 
is a formed aluminum panel finished with instrument 
black wrinkle. A guard, similarly finished, protects 
the barometer tube between the cistern and scales. 
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HIGHLY SENSITIVE TESTS are used to 
check purity. Chemist at left checks 
for oxides of nitrogen; the other re- 
checks the strength of one of the 
reagent acids. Concentrations as low 
as 10 parts per billion of nickel, 10 
ppb iron and 1 ppb lead can be 
detected in the Du Pont testing pro- 
gram for reagent acids and ammonia. 


CAREFULLY CHECKED READINGS of 
processing temperatures and pres- 
sures assure consistent quality in mak- 
ing Du Pont Reagents. Raw-materi- 
als quality extends to use of deionized 
water and filtered air. 


DU PONT REAGENTS 


AMMONIUM HYDROXIDE ¢e HYDROCHLORIC ACID 
NITRIC ACID e SULFURIC ACID 


ACETIC ACID, GLACIAL 


REG. U.S. PAT. OFF. 


BETI(R THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY 


Trained chemists and operators check 
Du Pont Reagents 113 times 
to assure highest purity 


Before final approval, all Du Pont Reagents must survive one of 
industry’s toughest proving grounds: the Du Pont control pro- 
gram. This involves 113 separate analytical laboratory tests in 
addition to many quality-control checks and inspections during 
packaging and storing. Purity standards are more rigid than those 
required by industry. 

Result: quality you can count on in all Du Pont Reagents— 
ammonium hydroxide and sulfuric, hydrochloric, acetic and 
nitric acids. Each meets the requirements of the American Chemi- 
cal Society and, where applicable, those of the U.S. Pharmacopoeia 
and U.S. Food and Drug Administration. Single-trip cartons, 
dripless sleeves, safety grips on 5-pint bottles and color coding of 
caps and labels are additional important advantages. 


SEND FOR ILLUSTRATED FOLDER which gives reagent specifica- | SupoNT SMES 
tions, describes shipping cartons, lists container weights. Just 
clip and mail coupon below for your copy and the names of 
Du Pont Reagent distributors. 


E. I. du Pont de Nemours & Co. (Inc.) 

Industrial and Biochemicals Department 

Room 2533-JE, Nemours Building, Wilmington 98, Delaware 
C Please send your illustrated folder on Du Pont Reagents 
0 Please send names of distributors of Du Pont Reagents 


Name Position. 
Firm 

A ddracc 

City State. 
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wavelength) for the various operating 
conditions of the spectrophotometer. 
These band widths are in general con- 
siderably greater than those available with 
the Model DU instrument (cf. Figure 21). 

Several accessories for the Model B 
spectrophotometer are available, including 
a diffuse reflectance attachment ($325), a 
photomultiplier detector ($275), and a 
flame attachment ($495). 


Beckman Model DR 


An effort has been made, in the Beck- 
man Model DR recording spectropho- 
tometer, to automate the collection of data 
without sacrificing any of the good features 
of the Model DU monochromator or 
photometer. The model DR is simply 
a mechanical robot that utilizes the Model 
DU spectrophotometer, and goes through 


Figure 25. Beckman Model DR robot-controlled 
recording spectrophotometer. 


The spacing of the wavelengths measured 
may be chosen by the operator to be from 


A view of this instrument, showing t},e 
robot mounted over and around te 
Model DU monochromator, is reproduc. 
in Figure 25. This recording instrume ::t 
has not been as widely adopted in labor \- 
tory work as the continuous record) ig 
instruments currently available. 


Beckman Model DK 


A continuous ratio-recording spect o- 
photometer that enjoys some popular ty 
is the Beckman Model DK (DK-1, str p- 
chart model with separate recorder u iit 
and bench-type monochromator, $8825: 
DK-2, flat-bed model, recorder intey al 
with monochromator, $7975). This 
strument contains the standard Mo lel 
DU monochromator, but employs a 
mechanical and optical switching systm 
to permit continuous measurement of | he 
ratio of the intensities of the refere:ice 


all of the manipulations that an operator 
would in making the measurement. 
That is, the robot sets the wavelength dial 
at an integral value, checks the meter zero 
by suitable adjustment of the dark current sone 
control, opens the phototube shutter with 
the reference cell in place and adjusts the 

slit width to give the proper phototube 
output, moves the sample cell into position 
and adjusts the potentiometer until the 
phototube output is the same as before, - carn 
and marks a point on a sheet of graph 
paper corresponding to that wavelength al 
and potentiometer setting. Then the 

robot moves the wavelength dial to the 

next setting, and repeats the entire cycle 4 

of operations. Each complete cycle takes 
4 seconds. Three samples can be plotted 
simultaneously against the same reference. 


PROJECTO-LAB 


NEW WAY TO TEACH CHEMISTRY 


See Lab Experiments IN ACTION 
Projected on SCREEN 


ERE is the new, lost-cost, 35mm Overhead 
Lab Projector, that’s revolutionizing the 
teaching and learning of Chemistry and 
Biology. PROJECTO-LAB projects an ac- | j §& 
tual, on-the-spot, chemical experiment on Stoc 
screen, so students can actually see it, greatly | [ ’ 
magnified, as it progresses! 
PROJECTO-LAB is ideal for group viewing. | 
All members of class or group see experiment . 
atsametime. Instructor can point out impor- : 
tant phases and reactions as they occur—and 
san fast 20mm focal length, 4-element £/1.2 lens 
fs for microslide projection use so you get 
with the possibility of student errors, accidents Prism erecting system; % special coveted 
and waste of expensive materials. = also has _ ‘lide and specimen projection stage; standard 


uses 35mm, 2” x 2” slide carrier; 35mm strip film 
in iology classes and la holder. Additional accessories available— 


PROJECTO-LAB was developed i in + Aa water cooled stage; polarizing filters; petri 
tion with Dr. Wm. R. Shaw, Associate Pro- dishes; miniature test tubes and holders; gas 
. 70,230-ET... $45.00 P. i 
can also be as a micro-projector with poy ee 
magnification lens, which is supplied. Stock No. 70,263-ET... $15.00 Postpaid 
peration is easy; simply place chemicals in : 
transparent plastic cells, set them in PROJEC- 
TO-LAB rack and project their enlarged image vials, eyedroppers, cement and directions. 
on screen. Stock No. 50,280-ET $5.00 Postpaid 


1 per 0.5 in. of the chart, to 1 per dot width. and sample beams. The schematic of 


DU MONOCHROMATOR SAMPLE COMPARTMENT 


REFERENCE 


‘CELL 
DETECTOR (PHOTOMUL TIPLIER 


“ES+----% 
Sut OR LEAD SULFIDE) 
> 


SLIT SERVO 


480 CHOPPER | 


Figure 26. 


Now you can take the guess- 
work out of determining 
chemical reactions. Simply 
dial complete chemical equa- 
tions on this easy-to-use 
Chemical Predictor Slide 
Rule in a matter of seconds. 
Slide Rule actually predicts 
and illustrates 10,000 differ- 
ent chemical equations as transparent dial is 
rotated—also makes it eas —_. to balance the most 
complex equations. No difficult, lengthy calcula- 
tions. No trial and error. No failures. Slide 
Rule is 8” in diameter, constructed of durable 
plastic. Not a gimmick, but a real professional 
instrument for Chemists, Instructors, Students. 
Complete with easy-to-understand instructions. 
No. 50,333 —$3.25 Postpaid. 


SEND FOR OUR 


FREE CATALOG! “ET” 


128 PAGES! FEATURING —— 
over 1000 optical, science, Science 
and MATH BUYS 


MANY TEACHING AND 
LEARNING AIDS! 


Components and instruments for 
Lab, school or home uses. 


Countless war surplus bargains—ingenious «tical 
tools from foreign lands. Thousands of o)tical 
components: Infrared telescopes, snoopers. opes, 
microscopes, magnifiers, lenses, prisms, w«dges, 

mirrors ies of all descri;)\ions. 
Shop and Catalog of America’s greatest «tical 
mart. 


Request FREE Catalog “ET” 


ORDER BY STOCK NUMBER ... SEND CHECK OR MONEY ORDER . . . SATISFACTION GUARANTEED! 


EDMUND SCIENTIFIC CO. BARRINGTON, NEW JERSEY 
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this instrument is shown in Figure 26. 
Licht from the source is chopped at 480 
cycles per second so that all the photo- 
currents to be measured will be ac sig- 
for convenience and _ stability of 
amplification. Light coming from the 
exit slit of the monochromator is focused 
ono a 15 cycle per second rotating half- 
mirror in the cell compartment. This 
ha (-mirror alternately deflects the light 
bem down to another mirror and thence 
rough the sample cell, or it allows the 

.m to pass through the reference cell. 

iiher beam eventually gets to the same 

eetor; the sample beam directly, and 
reference beam after reflection from 
second rotating half-mirror (which is 
180° out-of-phase with the first). A 
mevhanical commutator switch, mounted 
on the shaft of the rotating mirror, alter- 
naicly selects the signal from the sample 
and the reference channels, and sends it to 
its respective demodulator. The reference 
demodulator rectifies the reference signal 
to a de voltage which establishes the 
100% transmission setting on the recorder. 
The sample demodulator produces a 
voltage that then drives the recorder pen 
to indicate the % transmission of the 
sample relative to the reference. 

A slit servo drive is controlled by the 
reference voltage, so that the slit auto- 
matically opens and closes as much as is 
necessary to maintain a constant mag- 
nitude of the reference signal at all wave- 
lengths. 

The optical characteristics of the Model 
DK are similar to those of the Model 
DU, except that the introduction of 
wavelength scanning and slit servo mech- 
anisms reduces the resolution, accuracy, 
and reproducibility of wavelength settings. 
Similarly, the photometric accuracy and 
stability is poorer than that characteristic 
of the Model DU. 

Resolution is 0.3 my in the ultraviolet, 
1.0 mu in the visible, and 3.0 my in the 
near infrared. Wavelength accuracy 
ranges from 0.4 my in the UV to 8 mz 
in the near-IR; the corresponding wave- 
length reproducibilities are 0.05 to 0.5 
mu. Photometric accuracy is 0.5% in 
transmission measurements; reproduci- 
bility is 0.2% T. 

The instrument is provided with a 
photomultiplier detector for the visible 
and ultraviolet, and a PbS photocon- 
ductive detector for the visible and 
near-IR. Accessories for reflectance, 
fluorescence, flame photometry, ete. are 
available. 

Special versions of the Model DK are 
now available for spectrophotometry in 
the far ultraviolet; as low as 170 my 
(price, about $10,000). The instrument 
is built with special attention to the 
elimination of scattered light, and the 
stabl: amplification of weak signals. The 
entire instrument is purged with dry 
nitrozen to eliminate the high background 
that would be produced by the absorp- 
tion due to oxygen below 195 mx. 


Beckman Model DB 


The most recent addition to the Beck- 
man line of spectrophotometers is the 
Mod: DB, which is basically a manual, 
doul)'-beam, direct-deflection instrument, 
With provision for the attachment of a 


wavelength drive motor and a potenti- 
ometer recorder to allow automatic scan- 
ning and recording of spectra. 

The model DB with recording attach- 
ments is one of the least expensive of 
currently available instruments ($1700, 
plus $75 for wavelength drive, and $475 
for 10 to 100 millivolt potentiometric 
recorder). The optics of the mono- 
chromator are similar to those of the 
Model DU, except that there is no similar 
slit control. The light beam emerging 
from the exit slit of the monochromator is 
alternated between the sample and refer- 
ence channels by means of a pair of rapidly 
vibrating plane mirrors, as_ indicated 
schematically in Figure 27. The dif- 
ference in light intensities from these 
two channels produces a difference in the 
photomultiplier output signal, as_indi- 
cated by the trapezoidal waveforms in the 
Figure. The reference pulses are sepa- 
rated from the signal pulses by means of a 
switch that is driven by the same signal 
that drives the chopper (the vibrating 
mirrors). The reference voltage ob- 
tained in this way is used to control the 
degree of amplification of the photo- 
multiplier tube. That is, if the refer- 
ence intensity is high, the photomultiplier 
gain is made low; as the reference in- 
tensity decreases, the photomultiplier gain 
is caused to increase proportionately. 
This plays the same role that varying the 
slit width to give a 100% T setting with 
the reference cell in place does in the 
case of the Model DU. Hence, the very 
precise slit control used in the Model 
DU is not needed here. It is, however, 
still necessary to make some adjustments 
of slit width to compensate for large 
variations in light intensities, so that the 
photomultiplier gain does not have to be 
varied over too wide a range. 


HARMONIC 
MOTION 


Figure 27. Optical chopping technique em- 
ployed in the Beckman Model DB double-beam, 
direct-reading spectrophotometer. 


This type of design is simple, versatile, 


and relatively economical, but there is | 
some sacrifice of wavelength and photo- | 


metric precision. Thus, resolution is 
1.2 mu in the UV, 4 my in the visible 
regions. Photometric accuracy is +1% 
in transmission; repeatability is +0.5% 
T. Wavelength accuracy ranges from | 
my at 220 my to 10 my at 700 mu; wave- 
length repeatability is 0.5 to 5 my over 
thisrange. The instrument is ac-powered. 

The bibliography will be found al the end 
of the next installment. 


THELCO 


Favored for dependable, economical 
operation Thelco Ovens and Incubators 
serve almost every laboratory. 


Thelcos provide a temperature range 
up to 200°C with uniformity equal to 
the most expensive cabinets...the only 
cabinets to combine low initial invest- 
ment with such performance... backed 
by published test figures. 


Such construction features as glass wool 
blanket insulation on all sides, black 
heat elements, all welded construction, 
and chrome plated hardware are gen- 
erally available only in higher priced 
cabinets. Thelco offers them at budget 
prices. 

You can buy a Thelco for as little as 
$85 and the big 10 cu. ft. incubator 
for $375. You benefit from a choice of 
models — gravity convection, forced 
draft, vacuum etc. 

Thelco cabinets are stocked by nation- 
wide distributors ... can always be 
promptly delivered ... parts and serv- 
ice are just a “phone call away”. 


For full details write for Bulletin 376C. 


Thelco cabinets... like the new 
are built by 


SINCE 1920 


PRECISION 
SCIENTIFIC CO. 


3733 West Cortland St., Chicago 47, Ill. 
Local Offices in Chicago « Cleveland « Houston 
New York + Philadelphia * San Francisco 
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Torsion’s dial 
makes 
the difference 


With Torsion’s new 500 gram capacity balance you can make 
three times as many weighings per hour as before. Here’s why: 

Conventional laboratory balances use a graduated beam and 
slide weight for “fine” weighing after the weight has been 
determined to within 10 grams. Under the old procedure the 
balance is arrested, slide weight positioned, balance released, 
balance comes to rest, position of indicator noted, balance 
arrested again, slide weight repositioned and so on until the 
weight is determined within 0.1 gram. 

All this time consuming “‘cut-and-try” procedure is replaced 
with a simple graduated dial which. can be turned without 
arresting the oil-damped balance. This means that the time 
consuming part of the weighing (below ten grams) can be 
“‘dialed-in’’—and in the time. 


UNCONDITIONAL GUARANTEE 


In keeping with Torsion’s Million-Plus construction, the new 
Dial mechanism retains its original accuracy after more than 
a million weighings. That’s why Torsion Balance has uncondi- 
tionally guaranteed the accuracy of the entire Dial mechanism. 


a Torsion Laboratory Balance DLTS 
Capacity: 500 grams 
Readability of Dial: .O2 grams 


Other Torsion Dial Balance 


Model DLT2 
Capacity: 120 grams 
Readability of Dial: 2 mg: 


Mode! DLT2-1 
Same specification 
as DLT2 but has sco 
for seeds or other 

bulky material. 
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When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 


Chemical Education and the date of the particular issue. 


Pamphlets, 


booklets and similar literature are gratis unless otherwise specified. 


New Apparatus & Equipment 


> The Gillings-Bronwill Thin Sectioning 
Machine, originally developed for dental 
research, has proven itself a versatile in- 
strument for cutting thin sections of 
crystals, stone, ceramics and petrographic 
samples. Specifications and applications 
are .vailable on request from Will Corp., 
Box 1050, Rochester 3, New York. 


p A new Cartesian Manometer, designed 
to bridge the gap between coarse ordinary 
manometers and complicated, inconvenient 
McLeod gauges, and simplify measure- 
ment in the difficult 0-10 mm region of 
absolute pressure measurement, has just 
been introduced by the Manostat Corp., 
26 N. Moore St., New York 13, N. Y. 


p> A new development in the field of ion 
exchange technology—of interest in analy- 
sis, research and in special types of in- 
dustrial processing—has appeared in the 
form of a commercial product known as 
Amberlite Ion Exchange Papers. The 
papers, the result of research by Rohm & 
Haas Co., Washington Square, Philadel- 
phia 5, Pennsylvania, are described as con- 
sisting of fine particle size ion exchange 
resins, supported by alpha cellulose pulp 
fibers. They are said to have excellent 
uniformity and good physical strength 
when wet, even though the sheet contains 
50% ion exchange resin on a dry weight 


The availability of ion exchange papers, 
it is reported, provides a means of com- 
bining the selectivity and capacity of ion 
exchange resins with the conventional 
properties of paper in chromatography. 


> In a new simplification of vacuum con- 
trol work, Central Scientific Co., 1700 
Irving Park Rd., Chicago 3, Illinois, has 
developed a wide-range discharge vacuum 
gage and controller that measures vacuum 
from (0.001 micron up to 20 microns of 
mercury in a continuous reading without 
any switching of the gage’s scope. The 
new Cenco Discharge Vacuum Gage and 
Controller gives direct readings of pres- 
sures using a gage tube that operates on 
the cold cathode discharge principle. 
This ¢'iminates the burn-out problem com- 
mon in hot filament gage systems. 


> Lees & Northrup Co., 4934 Stenton 
Ave., ’hiladelphia 44, Pennsylvania, offer 
4com) letely new 9844 A-C Null Detector 
that is designed for use with precision ac 

-, electrolytic conductivity bridges, 


current and potential transformer test 
sets, etc., in research and testing labora- 
tories. 


> A new, all stainless steel pressure 
regulator has been introduced by Hoke, 
Inc., Cresskill, New Jersey, for use with 


corrosive fluids and in corrosive atmos- 
pheres. Designated at the 640 Series, the 
regulators are designed to handle many 
corrosive gases while eliminating the tra- 
ditional problems of flaking and eventual 
destruction. 


> Ohaus Scale Corp., 1050 Commerce 
Ave., Union, New Jersey, announces the 
addition of a new item to their popular line 
of Harvard Trip Balances. This new 
single beam balance has a beam graduated 
in both metric and avoirdupois weighing 
standards. 


p> A new Radiation Survey Meter, UTP 
Model 700-6-ER, providing important im- 
provements over those now available, is 
being offered by Universal Transistor 
Products Corp., 36 Sylvester St., West- 
bury, Long Island, New York. 


p> A new miniature syringe with a 1 ul 
capacity and a scale subdivided into 100 
parts is now being manufactured by the 


(Continued on page A478) 


“Will our new laboratory 
require special sinks for 


special corrosives?”’ 


Not if you are careful to specify U. S. Chemical 
Porcelain Sinks. For these are the laboratory 
sinks with time-proven ability to handle all cor- 
rosives safely. 


Years of continuous service in leading hospitals, 
universities and industrial laboratories throughout 
the world attest to the everlasting durability of 
solid chemical porcelain under all types of cor- 
rosive conditions. Acids, alkalies, caustics, solvents 
—hot or cold, mixed or concentrated—a “U. S.” 
sink handles them all. Commonly used cleaning 
solutions (such as potassi ch and con- 
sentrated sulphuric acid ) which may attack other 


materials cannot harm “U. S.” porcelain sinks. 
With normal routine rinsing even hydrofluoric 
acid presents no special problem. 

“U. S.” sinks offer many excellent advantages. 
Scratch-resistant, stain-free, smooth gray-glazed 
surfaces assure a lifetime of beauty. No honing 
or scouring is ever required. High mechanical 
strength and superior heat-shock resistance for 
years of reliable, maintenance-free service. 

Your Laboratory Furniture Dealer can give you com- 
plete details. See him or write for your free copy of 
new Bulletin L-8R describing over 50 standard sizes 
and many styles. 


AKRON 9, OHIO 
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Hamilton Co., P.O. Box 307, Whittier, 
California. The new syringe, the #7001, 
permits discharge of liquids to any volume 
between 1 ul and 1/100 ul. 


p> A special slide rule has been developed 
by Dyna-Slide Co., 600 S. Michigan Ave., 
Chicago 5, Illinois, that will solve prob- 
lems in chemistry involving the concentra- 
tion of solutions and the relationship of 
pressure, volume and temperature of a 
gas. It is called the Solution Concentra- 
tion and Gas Law Slide Rule and features 
specially designed scales that permit rapid 
calculations. 


> Scientific Glass Apparatus Co., Inc., 
Bloomfield, New Jersey, announces the 


deveiopment of a new standard taper 
stopper with Teflon sleeve claimed not to 
bind, stick or freeze. There are eight 
different sizes. Each size will fit either a 
medium or full length standard taper 
companion member. 


> Designed for maximum accuracy in 
pipetting micro quantities, S/P Ultra- 
pettes have these guaranteed to contain 
tolerances: +0.5%, 1-9 lambdas; +0.2%, 
10-50 lambdas; +0.1%, 60-100 lambdas. 
Available from Scientific Products, 1210 
Leon Place, Evanston, Illinois. 


> A Model 500 Linear Programmed High 
Temperature Gas Chromatograph capable 
of operating to 500° C. has been announced 
by the F & M Scientific Corp., 1202 Arnold 
Ave., New Castle, Delaware. This new 
instrument is the latest in a series of 
linear programmed temperature chromato- 
graphs. Model 500 nearly doubles the 
scope of present gas chromatographs and 


NALGENE serves You right! 


“Serves you right” the way it handles easily—no needless 
weight, no slipping even when wet... no breakage. 
problems. You can ask a great deal of NaLGeNne Lab ware 
and get it. Beakers, Carboys, Flasks, Funnels, Graduates, 
Botties, Pipets, Centrifuge and Test Tubes—all surprisingly 
low in cost, NauceneE is the practical, efficient, lab ware 
that keeps its word... always dependable! 


Write Dept. 48 
for aFREE NALGENE Funnel 
and our Catalog H-459R 


@) rue NALGE CO.INC. Rrocuester 2, New york 
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makes possible for the first time analy ses 
low, medium and high boiling compound .— 
from 1 to 75 carbon and possibly even  (( 
carbon atoms—all in a single run. 


p> The new Bartlett-Snow Type CDI 8. 
inch circular screening unit, designed for 
research laboratory, production-con  ro| 
labs, and pilot-plant use, features in- 
usually quiet operation and can be car ied 
by one man. Information can be obtai ied 
from C. O. Bartlett & Snow Co., (200 
Harvard Ave., Cleveland 5, Ohio. 


p> A new dirtproof, oil resistant, weat 
proof label, which may be typed, stan ped 
or written on, is a new addition to the 
broad line of pressure-sensitive produc’ s of 
W. H. Brady Co., 727 W. Glen lale 
Ave., Milwaukee 9, Wisconsin. 


> A convenient means of simplifying 
measurements in the hitherto difficult 0 to 
10 mm. region of absolute pressure n.cas- 
urement has been achieved in the new 
Cartesian Manometer, recently introdiced 
by the Emil Greiner Co., 20-26 No. 
Moore St., New York 13, N. Y. 


p> Chemplast, Inc., 3 Central Ave., Hast 
Newark, New Jersey, has announced the 
addition of one-piece molded bottles of 
“Teflon” to their Chemware laboratory 
line. These bottles for storage and trans- 
portation of corrosive reagents, are 
available in 1, 2, and 6 liter sizes. The 
stopper and pouring spout are made of 
“Tefion’’ and fastened securely by a stain- 
less-steel, screw-lock arrangement. 


> A new iow cost, educational utility 
scaler specifically designed for use in 
nuclear education is now available from 
Tracerlab, 1601 Trapelo Rd., Waltham 54, 
Massachusetts. An important feature of 
the SC-90 Utility Scaler is its ability to 
operate with either geiger or scintillation 
detectors. Thus, it is possible to demon- 
strate and use in the laboratories both of 
these important techniques with this 
single low cost scaler, No. SC-90. 


p> A new scintillation counting system, 
using a standard Marinelli beaker with 
a sodium iodide crystal and phototube 
combination for counting large volumes of 
I-131 and Co-60 in solution form, is now 
available from Atomic Accessories, Inc., 
811 W. Merrick Rd., Valley Stream, New 
York. 


New Literature 


@ New 40-page catalogue Mather ulical 
Models for Teaching illustrates hundreds 
of three-dimensional clear plastic models 
in Guenter Herrmann line now bein: dis 
tributed in the United States by Art}urs. 
LaPine and Co., 6001 So. Knox Ave. 
Chicago 29, Illinois. 


@ A new 28-page catalogue, anno inced 
by the School Service Department «| The 
Jam Handy Organization, 2821 E. ‘rand 
Blvd., Detroit 11, Michigan, lists a). film- 
strips, recordings and motion p: tures 
currently available, and several ne. film- 
strip kits scheduled for early relea~ . 


(Continued on page A479) 


publ 
indu 
1932 
issue 
phot 
scien 
tus a 


eT) 
nical 
activ 
able 

in ail 
of tl 
Healt 
pared 
a del 
Edue 
chase 
ices 


’ 
Ingto! 


@Al 
hes, 
hitrile 
Chem 
field 2 


@Af 
Hand 


He 

a 

om 

| 
3 F, 

Co 

of 

in. 

Th 

4 atte 

met 
Jer: 

| 
— 
ts 
48 
| 


ses 
ind 
en 00 


DI & 
ed for 
rol 
car ied 
tained 
» 6200 


pat 
an ped 
to the 
uc’ s of 
len tale 


lif ing 
ult 0 to 
 nicas- 
ie new 
odiiced 
No. 


., East 
‘ed the 
tles of 
ratory 
| trans- 
are 

The 
ade of 
1 stain- 


utility 
use in 
e from 
am 54, 
ture of 
lity to 
illation 
Jemon- 
both of 
this 


svstem, 
r with 
stotube 
imes of 
is now 
3, Inc., 
n, New 


matical 
judreds 
models 
ne dis 
thurs. 
- Ave., 


of The 
(rand 
i: film- 
yi tures 


film- 


@ the Heiland Division of Minneapolis- 
Honeywell Regulator Co., 5200 E. Evans 
Ave., Denver, Colorado, has published a 
new 36-page manual that illustrates the 
verstility of its direct-recording Visi- 
corcer oscillograph. 


@ ‘ new radiochemical catalogue, Schedule 
F, is available from Nuclear-Chicago 
Cor::., 359 E. Howard Ave., Des Plaines, 
[li ois. The catalogue lists over 400 
radi labeled compounds, including dozens 
of n w items, many of which are available 
in ASC license-exempt quantities. 


e@J T. Baker Chemical Co. announces the 
avai ability of a new annoted bibliography 
on ti.ioacetamide, citing over 75 references. 
Thi xcetamide is receiving ever increasing 
atte: tion as reagent for the precipitation of 
met..! sulfides. Copies of this 10-page 
bibliography are available from J. T. 
Baker’s Dept. EH, Phillipsburg, New 
Jersey. 


@ Bulletin SR-A describing the new 
Sargent Model SR Laboratory Recorder 
has just been released by the manufac- 
turer, E. H. Sargent & Co., 4647 W. Foster 
Ave., Chicago 30, Illinois. 


@A. S. Aloe is celebrating its 100th 
Birthday with an anniversary issue of 
their house organ, New and Recent Devices. 
Copies may be obtained from the com- 
pany, 5655 Kingsbury, St. Louis 12, 
Missouri. 


@ A 344-page, fully illustrated catalogue, 
which covers its complete line of labora- 
tory apparatus, has just been released by 
Fischer & Porter Co., 488 Jacksonville 
Rd., Warminster, Pennsylvania, manu- 
facturer of laboratory glassware and pre- 
cision glass specialities. 


@ Central Scientific Co., 1700 Irving Park 
Rd., Chicago, Illinois, has just issued the 
87th edition of its Cenco News Chats, a 
publication produced for laboratories of 
industry, education and research since 
1932. The newest edition, like former 
issues, features numerous articles and 
photographs of the latest developments in 
scientific instruments, laboratory appara- 
tus and supplies. 


@ The first issue of a new monthly tech- 
nieal publication giving levels of radio- 
activity in the environment became avail- 
able recently. Data on radiation levels 
in air, water, and milk comprise the bulk 
of the first issue. Entitled Radiation 
Health Data, the new publication is pre- 
pared by the Public Health Service under 
a delegation by the Secretary of Health, 
Edueation, and Welfare and may be pur- 
chased from the Office of Technical Serv- 
lees, ])epartment of Commerce, Wash- 
ington 25, D. C., at 50 cents per copy. 


@ A 16-page booklet describing the proper- 
ties, uses, handling, and testing of acrylo- 
nitrile has been published by Monsanto 
Chemical Co.’s Plastics Division, Spring- 
field 2, Massachusetts. 


@ A fil'h edition of the Chemical Statistics 
Handbook, a 521-page reference book of 


(Continued on page A480) 


The Welch CATHETOMETER 
Levels and Adjusts Easily and Rapidly 
Adequate Sensitivity and Delicacy of Control 


Vertical Range 
Smallest Reading 0.05 mm 
Telescope 
Working Distance 
Angular Magnification 
8x at Infinity 
90-degree crosshairs 
50 Seconds 


This cathetometer is intended for measurements and ob- 
servations in both industrial and educational laboratories 
wherever an inexpensive instrument of good precision is 
needed. It is rigidly constructed and every essential ad- 
justment can be made simply and positively. 


The telescope is mounted horizontaily on a carriage 
which may be moved up or down or around the 30-mm 
vertical rod: A tangent-screw adjustment permits precise 
leveling and a sensitive elevation adjustment i is incorpo- 
rated in the carriage. An auxiliary level in the base 
greatly accelerates the leveling process. Magnification is 


12x at 45 cm. 
No. 68A—Each $257.50 


Write for descriptive circular 


W. M. WELCH SCIENTIFIC COMPANY 


Division of W. M. Welch Manufacturing Company 
ESTABLISHED 1880 
1515 Sedgwick St, Dept. D-1, CHICAGO 10, ILL, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


GAS ANALYSIS 


INSTRUMENTS 


By the Thermal Conductivity Method — 
e HOT WIRE FILAMENTS IN MATCHED PAIRS 


(Available from stock) 


@ ON-STREAM DETECTOR CELLS 
@ CHROMATOGRAPHY DETECTOR CELLS 


For %” Columns and Capillary Columns* 
@ TEMPERATURE REGULATED CELLS TO 300° C+ 
@ PORTABLE ANALYZERS (Gas Masters) 
@ PANEL INSTRUMENTS — Indicate — Record — Control 
e GAS BLENDER 


(Automatically mixes forming gas and other binaries) 


¢ EXPLOSION-PROOF UNITS 


By the Gas Density Method — 


e DETECTOR CELLS* 


— No Calibration Required — Nitrogen Eluting Gas 
— Linear Across Broad Ranges — Non-destructive to Sample 


— Less than 1% Error * Indicates new product 


VISIT BOOTH 107, A. C. S. N. Y. SECT. CHEMICAL EXPOSITION 
HOTEL STATLER-HILTON SEPT. 13th THROUGH 15th 


GOW-MAC INSTRUMENT COMPANY 


100 KINGS ROAD, MADISON, NEW JERSEY, U.S.A. 
Telephone FRontier 7-3450 


GAS ANALYSIS BY THERMAL CONDUCTIVITY SINCE 1935 
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TO ANALYTICAL CHEMISTS 


If you are an analytical chemist, 
this handy, desk-size S&S Filtra- 
tion Chart belongs in your 
laboratory. 

Analytical laboratories have long 
been familiar with standardized, 
S&S Analytical 
Filter Papers. 

Now, here is complete data on 
the relative retention values of 
S&S Analytical Filter Papers, and 
other brands, in convenient size 
for ready reference. This data 
makes it possible to tell at a 
glance which grade of paper to 
select for a given analysis. 

Send for your valuable, free S&S 
Filtration Chart. Act now! Use 
the handy coupon below! 


S&S MEMBRANE FILTERS 


S&S Ultraflex Membrane filters for 
filtration of liquids and gasses have 
extremely uniform micropore struc- 
ture. Pore sizes of different filter 
types range from 5 millimicrons to 
about 10 microns. 


Mail coupon for FREE Chart 


and Membrane Filter Bulletin 


j CARL SCHLEICHER & SCHUELL CO. 

S'S) Keene, New Hampshire, Dept. JC-8 

Send me your FREE 
(0 S&S Filtration Chart 


OO S&S Membrane Filter Bulletin j 
i Name 


Company. 
} Address 
j City. 


State. 


A480 / Journal of Chemical Education 


Out of the 


EDITOR’S BASKET 


the chemicals and allied products industry 
for the years 1954-58, has been published 
by the Manufacturing Chemists’ Associa- 
tion. Although prepared primarily as a 
service to its membership, copies are avail- 
able on request to the Association, 1825 
Connecticut Ave., N. W., Washington 9, 
D. C., at $3.00 each. 


@ A leaflet describing a new technical 
abstracting service for solid state physicists 
and electronics engineers is available from 
Cambridge Communications Corp., 238 
Main St., Cambridge 42, Massachusetts. 


@ The availability of the 1960 edition of 
its research chemicals catalogue is an- 
nounced by the Dow Chemical Co. This 
40-page compilation lists the names, 
formulas, and typical properties of some 
200 chemicals available in sample quanti- 
ties. 

Copies may be obtained by writing 
Dow’s Technical Service and Develop- 
ment Dept., Midland, Michigan. 


@ Copies of a quarterly publication called 
The Catalyst, published by Wilkens- 
Anderson Co., 4525 W. Division St., 
Chicago 5, Illinois, manufacturers and dis- 
tributors of laboratory equipment and 
supplies, are available free on request. 
Current issue features new Nitrogen 
Analyzer, Plastic Glove Box, Refrigerated 


Water Bath Circulator, Micro-Size Hot 
Plate, Heated Vacuum Desiccator, Vitg- 
min Assay Equipment, new Elect-o- 
balance, and other items. 


Miscellany 


* Applications will be accepted thro: gh 
October 10, 1960, by the National Scie ice 
Foundation for fellowships under he 
Senior Postdoctoral and Science Faci ity 
Fellowship programs. Contact the Fell w- 
ships Section, N.S.F., Washington 25, 
D. C. 

Awards will be made in the mathe- 
matical, physical, medical, biological, :.nd 
engineering sciences, including antl.ro- 
pology, psychology (excluding clinical 
psychology), and interdisciplinary fi lds 
which are comprised of overlapping fi: lds 
among two or more sciences (such as 
oceanography, meteorology, biochemis ry, 
biophysics, and geochemistry). 


% The Xth International Congress of the 
History of Science will be held in the 
United States of America, August 26- 
September 2, 1962. Opening sessions of 
the Congress will be held at Cornell 
University, Ithaca, New York, and the 
cluding sessions will be held at the 
American Philosophical Society, Phila- 
delphia, Pennsylvania. 

All inquiries should be addressed to The 
Secretary, Xth International Congress of 
the History of Science, Cornell University, 
Ithaca, New York (U.S.A.). Those wish- 
ing to receive bulletins concerning the 
congress are requested to communicate 
with the Secretary. 


made to your specifications 


at no extra cost 


ALBERENE stone 


—for 75 years the only permanently satisfactory material 
for chemical laboratory table tops, shelving, sinks, splash 
backs, drain boards and fume hoods. Prompt delivery. 


For FREE literature and technical assistance address: ALBERENE STONE 
(A DIVISION OF THE GEORGIA MARBLE company) 386 FOURTH AVE,., NEW YORK 16, N.Y. D PT.d 
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Now, all Kimble Volumetric Flasks are made of 
“hard” glass for longer laboratory life. And 
they're offered in a variety of tolerances to meet 
every requirement. 

Precise calibration of Kimax Volumetric 
Flasks assures hairline accuracy so important in 
most of today’s laboratory work. 


Markings are extremely durable, easy to see 
and read. Each flask contains a large marking 
area for quick identification. 


“Hard” glass construction contributes excep- 


KIMBLE LABORATORY GLASSWARE 


AN (I) 


| 


Unrivaled in accuracy—now in “hard” glass 
The Complete Line of Kimble Volumetric Flasks 


New, square Volumetric Flask #28040 74 
saves space in storage and use. 


tional ruggedness for extra resistance to mechan- 
ical and heat shock. And Kimax Flasks provide 
excellent chemical durability. 


Kimax Volumetric Flasks are another exam- 
ple of the expanding Kimble line that enables 
you to realize maximum savings. They are avail- 
able now from your Laboratory Supply Dealer. 


If you don’t have the new Kimble Catalog 
Supplement SP-57 featuring volumetric flasks 
and MANY MORE NEW ITEMS, write to Kimble Glass 
Company, Toledo 1, Ohio, for your free copy. 


OweEns-ILLINOIS 


GENERAL OFFICES + TOLEDO 1, OHIO 


Volume 37, Number 8, August 1960 / A481 


ANOTHER EXAMPLE OF THE EXPA 
f. 
p.PT.J 


Welch NON-SPARKING 


ELECTRIC STIRRER 


with INDUCTION TYPE MOTOR 


Speed Adjustable from 200 to 
1400 Revolution Per Minute -- 


stabilized by Watt-type Governor 


Adjustable Chuck 
for stirring rods 
up to 44-inch diameter 


No. 5230 


The Welch Electric Stirrer utilizes an induction-type motor ia 
which is free from sparking as it has no brushes or com- 4 . ik \es) 
mutator. A knurled knob with lock nut at the top of the we) a - 

shaft is used to adjust the speed. It has ample torque for 
most stirring operations and will not burn out if stalled by 
highly viscous materials. A built-in watt-type governor 


stabilizes the speed by automatically increasing the torque 
when the viscous drag increases. The speed remains rela- STIRRING RODS 


tively constant. 

7 No. 5230G. GLASS STIRRING ROD, Double 

V form, for No. 5230 or No. 5230A Sti 
The stirrer is supported by a 13-mm rod with a binding bs ties i Each, $0.90 
post on the end so that the stirrer may be grounded or a 
stirring Tod may serve as a rotating electrode. A Gfoot 4, sesnay MONEL STIRRING ROD. Double- 
connecting cord with plug and line switch is included. V form, tor No. 5230 or No. 5230A Stirrer 
Each, $1.65 


No. 5230R. 


No. 5230. ELECTRIC STIRRER. For 115 volts 50/60 cycles A.C. 


No. 5230R. POLYETHYLENE STIRRING ROD. 


No. 5230A. ELECTRIC STIRRER. With stepdown transformer, for Propeller-blade form, for No. 5230 or No. 5230A 
230 volts 50/60 cycles A.C. Each, $64.50 Stirrer Each, $1.80 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


ESTABLISHED 1880-———— 
1515 SEDGWICK STREET; DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 


Manvfacturers of Scientific Instruments and Laboratory Apparatus 
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INTRODUCTION TO SEMI-MICRO 
QUALITATIVE ANALYSIS, 3rd Edition 


by C. H. Sorum, University of Wisconsin 


This book is designed primarily for a sequence in which qualitative 
analysis is the second semester of laboratory work in a two-semester 
course in general chemistry. In the new 3rd Edition several sections 
have been made more precise; the order of procedures in the analysis of 
salt and salt mixtures has been changed for the ease of analysis by 

the student; the Theory of Qualitative Analysis has been expanded to 
include discussions of pH Indicators and Hydrolysis, and the discussions 
of Equilibrium and Complexions have been enlarged. 

Outstanding features helpful to students: (1) the entire plan of analysis 
is precise, logical, and carefully worked out; (2) all procedures 

have been tested, they all work well; (3) the chemistry involved in each 
procedure, is presented through the medium of notes following the 
procedure, thus giving the student meaningful help at the most 
significant time; (4) the book is short enough to give the student the 
background that he needs for subsequent study in analytical chemistry. 


November 1960 App. 272 pp. (paperbound) Text price: $3.50 


NEW TEXTS FROM 


SYNTHETIC INORGANIC CHEMISTRY 
by William J. Jolly, University of California, Berkeley 


Here is a new textbook written for the training of creative chemists. 
Dr. Jolly achieves the objective of most courses in inorganic prepara- 
tion with a carefully planned format, which: devotes the first part of 
the book to the underlying principles of inorganic synthesis; explains 
9 of the latest laboratory techniques for synthetic preparation; 
contains 18 well chosen syntheses designed to implement the theoretical 
principles of inorganic synthesis; and outlines a successful laboratory 
course which has been taught to undergraduates at the University of 
California for 4 years. The test is designed to show how the synthetic 
inorganic chemist thinks. It serves the dual purpose of supplementing 
the lecture material and serving as a laboratory manual for a course 
in preparative inorganic chemistry. 


August 1960 App. 244 pp. Text price: $6.00 


To receive approval copies, write: Dept. JCE, Box 993 


PRENTICE-HALL, Inc. 
Englewood Cliffs, New Jersey 
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Chech ta see you have ordered 


FLAME PHOTOMETRY 


By John A. Dean, University of Tennessee. McGraw-Hill Series in Advanced Chemistry. 


The first full-length treatment of a new and extremely popular analytical method used 
by chemists, physicists, and biologists both in academic and industrial research. The 
book offers an approach based on modern flame photometry as practiced with equip- 
ment able to separate the many variables one from another; i.e., photomultiplier tubes 
as photodetectors, prisms (or gratings) with adjustable slit mechanisms to isolate the 
radiant energy, and combustible fuels of different adiabatic flame temperatures. 

354 pages, $11.50 


OPTICAL ROTATORY DISPERSION: Applications to 
Organic Chemistry 


By Carl Djerassi, Stanford University. McGraw-Hill Series in Advanced Chemistry 


The first book to be published on this aspect of modern organic chemistry theory, by 
an internationally known authority. The book considers almost exclusively advances 
made since 1955. It emphasizes applications to organic chemistry and to certain bio- 
chemical fields. Main emphasis is placed on steroids, terpenes, amino acids, and proteins 
and peptides. Dr. Albert Moscowitz, Dr. John A. Schellman, and Dr. Elkan R. Blout 
have each contributed one chapter to this 17 chapter work. 293 pages, $9.50 


THERMODYNAMICS, New Second Edition 


By G. N. Lewis and M. Randall (Revised by Kenneth S. Pitzer and Leo Brewer, 
both of the University of California, Berkeley). McGraw-Hill Series in Advanced Chemistry. 


A revision by two top men in their field of a 1923 classic. The informal and much- 
admired style of the first edition has been retained and will make the book very appeal- 
ing to all its readers. Because the last edition of the book was 37 years ago, there is 
much new material included in the new edition, particularly in the middle and late 
chapters. These chapters have now been brought up to the present frontiers of thermo- 
dynamics. Illustrative materials have been brought up to date. As before, illustrative 
problems are worked out in considerable detail. Ready in January, 1961 


NUCLEAR MAGNETIC RESONANCE: Applications to 
Organic Chemistry 


By John D. Roberts, California Institute of Technology. McGraw-Hill Series in Advanced Chemistry 


This brief book is the outgrowth of some forty lectures in which it was attempted to 
explain the phenomenon of nuclear magnetic resonance absorption and the uses of 
high-resolution nuclear magnetic resonance spectroscopy. It will be of service to prac- 
ticing chemists and students as a guide to various applications of NMR spectroscopy 
and an introduction to other authoritative works. Throughout the coverage is illus- 
trative rather than comprehensive. 118 pages, $6.00 


Send for Copies McGRAW-HI 
On Approval 
330 WEST 42ND ST. 
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OOK COMPANY, INC. 
NEW YORK 36, N. Y. 


These important McGraw-Hill Books 


INORGANIC SYNTHESIS, Volume vi 


By Eugene G. Rochow, Harvard University. McGraw-Hill Inorganic Synthesis Series. 


The latest volume in the distinguished Inorganic Synthesis Series. The emphasis of 
this volume is on coordination compounds and “‘complexes.”’ Persons interested in the 
preparation of inorganic compounds can get not only specific directions for specific - 
compounds from this book, but also hints on general procedures, precautions, and 
laboratory instruments. Intended primarily for research chemists and others who need 
information in the volume for chemical work. Not intended primarily as a textbook, 
but it can be so used. Ready in September 


MODERN NUCLEAR TECHNOLOGY: A Survey for 


Industry and Business 


Edited by Mark M. Mills; Arthur T. Biehl and Robert Mainhardt, both of Aerojet-General 


Nucleonics, San Ramon, California 


This book is the result of a series of lectures given under the Engineering Extension 
Program of the University of California, Berkeley, during the summers of 1956 and 
1957. Each chapter in the volume stands by itself since it corresponds to a lecture given 
by an individual. Contributors are Arthur T. Biehl, Robert L. Carter, E. Richard 
Cohen, Sidney Fernbach, John W. Gofman, Ronald R. Henley, Donald H. Imhoff, 
Jerome Kohl, James A. Lane, C. Rogers McCullough, Robert Mainhardt, Mark M. 
Mills, Burton J. Moyer, Thomas H. Pigford, Richard F. Post, J. C. Rengel, George 
Safonov, Patrick J. Selak, with an introduction by Edward Teller. Ready in July 


PRINCIPLES OF CHEMISTRY 


By L. A. Hiller, Jr., University of Illinois; and R. H. Herber, Rutgers University 


As high schools better prepare their students, it becomes necessary to introduce them to 
college chemistry in a more challenging manner. Hiller and Herber is an extraordinarily 
well-written, rigorous general chemistry textbook. Wherever possible, quantitative 
relationships between the various parameters which describe chemical systems have 
been developed to the point where the student can make proper use of these equations. 
The book is designed to acquaint the student with a modern approach to the study of 
chemistry. 735 pages, $7.75 


INSTRUMENTAL ANALYSIS AND TECHNIQUES 


By Charles N. Reilley, University of North Corolincz; and Donald Sawyer, University of 
California, Riverside 


In this unique manual the authors include experiments illustrating not only analytical 
applications of instruments but also whenever possible, the use of instruments in de- 
termining important physical chemical data. Each experiment has been thoroughly 
tested to insure its workability and ‘‘cook-book”’ procedures have been avoided. The 
purpose of this manual is not to displace other instrumental texts, but to supplement 
them by providing a set of experiments which will thoroughly test and demonstrate the 
principles discussed in the lecture section of the course. Ready in September 


On Approvai 
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Since that time the algebraic manipula- 
tions of regression analysis have been ap- 
plied to all sorts of problems in which the 
effect of one or more independent vari- 
ables on a dependent variable was sought. 
In no field of statistical analysis, however, 
is it more true that the characteristics of 
the data and the use to which the results 
are to be put determine the particulars of 
the analysis. 

“Regression Analysis” by E. J. Williams 
is a carefully drawn collection of problems 
and their solutions taken from the author’s 
consulting experience. Linear, multiple, 
polynomial, and exponential regression are 
illustrated and the concepts are extended 
to include covariance analysis and dis- 
criminant functions. In each of the some 
two dozen examples (mostly from forestry ) 
care is taken to examine the nature of the 
data and the objectives of the experimental 
work. 

This book is ‘‘addressed to experimenters 
rather than to mathematicians,” but ex- 
perimenters will need a background of 
elementary statistics to make full use of 
what is provided. No theoretical develop- 
ment is given and little emphasis is placed 
on computational procedures. 

It is not infrequent that functional re- 
lationships are of interest and the classical 
techniques of regression analysis are ap- 
plicable here only when the independent 
variables are free of error. Workers in 
the physical sciences will wish for more 
discussion of this topic than the author 
provides in a brief final chapter. 

It would seem that this book will find 
its greatest usefulness as a short but 
authorative collection of such special topics 
as simultaneous regression equations (e.g., 
simultaneous estimation of glucose and 
galactose in solution), the fitting of cer- 
tain non-linear relationships by iteration, 
estimation of coefficients subject to linear 
restrictions, and the treatment of hetero- 
geneous data. No statistical tables are 
included. 


Lioyp 8S. NELSON 
General Electric Lamp Division 
Cleveland, Ohio 


Organic Chemistry: An Outline, Prob- 


lems and Answers 


Corwin Hansch, Pomona _ College, 
Pomona, California, and George Helm- 
kamp, University of California at 
Riverside. McGraw-Hill Book Co., 
Inc., New York, 1959. vi + 258 pp. 
21.5 X 27.5 cm. $2.95. 


The primary purpose of this book is to 
make available to students of organic 
chemistry a large number of drill problems 
and answers by means of which the stu- 
dent may achieve a working knowledge of 
the reactions and syntheses of organic com- 
pounds. The thirty chapters included in 
the book cover the essential classes of 
organic compounds normally treated in 
thorough organic texts. 

Each chapter deals specifically with class 
nomenclature, a review outline of prep- 
arations and reactions, qualitative tests, 
mechanisms and theory of particular in- 
terest, and finally, a carefully illustrated 
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discussion of the problems involved in or- 
ganic syntheses. Synthesis is not only 
stressed but is presented as a well in- 
tegrated and continuous process, increas- 
ing in scope and difficulty from chapter to 
chapter. 

The drill problems are selected to illus- 
trate basic chemistry. They are thought- 
provoking rather than ‘‘tricky’’ or “un- 
usual.’”’ Answers are provided for about 
half of the problems. The answer section 
is clearly enumerated by reference to 
chapter numbers. Included in each selec- 
tion of problems are some to challenge the 
best minds. There is also a nice balance be- 
tween ‘‘just plain drill,’ practical theory, 
and the analytical approach (such as com: 
bustion analysis, Rast molecular weights, 
Zerewitinoff active hydrogen, and other 
analytical procedures readily carried out in 
the laboratory). 

This book is recommended as an ex- 
cellent teaching aid for elementary or- 
ganic students and as a sound review of 
fundamentals for more advanced students. 


HERBERT S. RHINESMITH 
Allegheny College 
Meadville, Pennsylvania 


Molecules and Mental Health 


Edited by Frederick A. Gibbs, Univer- 
sity of Illinois College of Medicine, 
Chicago. Published for the Brain Re- 
search Foundation by J. B. Lippincott 
Company, Philadelphia, Pennsylvania, 
1959. xii + 189 pp. Figs. and tables. 
16 X 24cm. $4.75. 


The proceedings of the First Scientific 
Conference of the Brain Research Founda- 
tion held in Chicago, January 12, 1957, 
were published under the title, ‘Blood 
Tests in Mental Illness.” Two conferences 
were held in 1958: the first in New York 
on January 25, 1958, under the title, 
“Amines in Relation to Brain Function 
and Behavior,” and the second in Chicago 
on March 31, under the title, “ACTH 
Treatment of Hypsarhythmia.” The pro- 
ceedings of both 1958 conferences are 
contained in this volume. 

Although the concept of a chemical 
etiology of schizophrenia is not new, only 
recently have efforts been made to cor- 
relate biochemical changes with psychotic 
behavior. In Part 1 of the present volume 
the contributions of many of the leading 
investigators in this field are presented 
under the following titles: 1) Current 
Work on Ceruloplasmin in Mental IIl- 
ness, 2) The Effect of Ceruloplasmin in a 
Case of Schizophrenia (film), 3) Mode of 
Action of Taraxein, 4) Mode of Action of 
Ergot Hallucinogens (chiefly the simi- 
larity between schizophrenia and clinical 
manifestations following the use of LSD-25 
and the role that adrenochrome in the 
brain plays in these conditions), 5) Trypto- 
phan Metabolism in Schizophrenics and in 
Controls (a comparison of the excretion 
of xanthurenic and 5-hydroxyindole acetic 
acids after an oral tryptophan load), 6) A 
New Class of Psychotogenic Substances (a 
comparison and description of the psy- 
chotogenic potencies of some piperdyl 
benzilates and their congeners in human 
subjects), 7) Excretion and Metabolism of 


Epinephrine and Norepinephrine in Ma 

(both normal and schizophrenic patients , 
8) Acetylcholine and Behavior (studi: - 
with animals and man and the effect «/ 
various drugs). 

Because of the controversial nature «{ 
the proposed theories and concepts a 
sociated with the above topics, a conside 
able portion of discussion following eac 
paper is devoted to the presentation of t] » 
findings, conclusions and concepts of oth: 
investigators. The material presented 
a good summary of the available inform 
tion from leading investigators in th s 
field. 

In Part 2 the clinical experiences a: 
information on the pediatric epileptic di 
order, hypsarhythmia, are discussed by 4 
group of eminent pediatricians, neuro! - 
gists and experts on ACTH. Although 
the disease was clearly identified abo it 
10 years ago by its characterisiic 
electroencephalographic pattern, it was 
only recently that Dr. Sorel has shown tht 
in a high percentage of cases of hyps:- 
rhythmia ACTH is effective. This new 
treatment with ACTH is discussed in 
three of the eight papers, while in 
a fourth paper is a discussion of the action 
of ACTH in various disorders. The other 
four papers are concerned with the neurolo- 
gic and neuropathologic findings of patients 
with hypsarhythmia and a comparison 
of this syndrome with cerebral degenera- 
tive disorders and with chronic viral 
encephalitis. For an up-to-date review 
of the clinical status and therapeutic treat- 
ment of this serious childhood disorder by 
experts in the field, this section of the 
present volume is strongly recommended. 


Harry GREEN 
Smith Kline & French Laboratories 
Philadelphia, Pennsylvania 


Advances in Mass Spectrometry 


Edited by J. D. Waldron, Metropolitan- 
Vickers Electrical Co. Ltd., Manchester. 
Proceedings of a joint conference held 
in the University of London, September 
1958. Pergamon Press, Inc., New York, 
1959. xiv + 704 pp. Figs. and tables. 
16 X 23cm. $18. 


This book contains forty-one papers pre- 
sented at a conference held in London in 
September, 1958. Most of the experts 
in the field of mass spectrometry and its 
applications were there; the papers «re 
of the highest quality, providing a pano- 
ramic yet deep review of the state of this 
rapidly growing field. The book concludes 
with a bibliography of mass spectrometry 
from 1938 to 1957. 

Six papers concern high resolution m:iss 
spectrometry. The ratio M/AM for the 
smallest difference in mass AM that can 
be resolved is called the resolving powe: ot 
the instrument. Resolving powers of 
20,000 were readily achieved by dow)le 
focusing instruments in routine operat’ 
Such machines will be increasingly us 
for the qualitative identification of org: 
compounds by precise determination 
their molecular weights and detectio: 
their functional groups. Extremely |! 
resolution is not necessary” for pre's 
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are Consider If a flask is to last in the hands of a student, about one-third less. It is No. 5581. 
ano- it has to be built to take abuse. The concern with strength, the ability to 
this It needs heavy reinforcement where the make points of stress strong, the attention 
udes a stopper seat joins the neck. It needs a bead to detail, these are all typical of the Pyrex 
etry around the top to take some bounce with- _labware line. 
] out breaking. The stopper and the neck Whenever you put together an order, 
miss have to be ground smooth so there’s no check our prices and quantity discounts, 
the breakage from sticking. The markings which run as high as 23.5%. Check Sup- 
can have to be durable. plement No. 4-10 to the Pyre:: labware 
ey of stu ent We do all this in the Pyrex brand No. catalog for the newest ware in the line. 
of 5641 flask. It is built to every Class A If you lack a copy, write to 76 Crystal 
uble spec except capacity tolerance. From what Street, Corning, N. Y. 
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ful down than pay for Class A accuracy the 
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atomic masses. Bainbridge and his co- 
workers reported new atomic mass deter- 
minations in a large single-focusing in- 
strument to a precision of one part in 
2 X 10°. 

Seven papers discussed the mass spec- 
trometry of solids. The use of a thermal 
emission ion source, in which the substance 
to be analyzed is painted on the filament of 
tungsten or tantalum, and of the electron 
multiplier ion detector have permitted 
analyses of one microgram of solid sample. 
The use of the isotopic dilution tech- 
nique with such samples leads to sensitive 
methods of inorganic trace analysis. An 
example was the analysis of lithium in 
granite, by means of Li-6 and Li-7, in 
the range around 20 ppm, with an accuracy 
of a few per cent. For the general detec- 
tion of impurities in solids a spark source 
is often useful down to about 0.01 ppm. 

There were 14 papers on the applications 
of mass spectrometry in organic chemistry. 
Several interesting efforts were made to 
apply the theoretical concepts of organic 
chemistry to the interpretation of reaction 
paths observed in the mass spectrometer. 
Wahrhaftig reported on the transition- 
state theory, and Lampe and Field on 
recent results of their studies of ion- 
molecule reactions. There were seven 
papers on ionization and ion impact 
studies, and seven on fundamental re- 
search applications. Nier described his 
new mass spectrometer for the measure- 
ment of isotope ratios in the rare gases, of 
particular interest in cosmological re- 
search, with which he could deal with 10~6 
to samples. There was much more 
of interest that it is impossible to mention 
here. 

A chemical educator cannot read these 
reports without questioning the wisdom of 
a national science policy that fails to 
provide modern research tools for the 
universities. These instruments are ex- 
pensive. Most of the interesting work 
is therefore being done in industrial 
laboratories, which can afford the cost, or 
byscientists who construct newinstruments 
for special problems. The average uni- 
versity chemical laboratory cannot afford 
even a conventional analytical mass 
spectrometer. Of the 41 papers, 15 were 
from university laboratories, including 
only two from universities in the United 
States. 

This volume is timely and well produced. 
All good chemical libraries should have 
a copy. 


Water J. Moore 
Harvard University 
Cambridge, Massachusetts 


Progress in Inorganic Chemistry. 
Volume 1 


Edited by F. Albert Cotton, Massa- 
chusetts Institute of Technology. In- 
terscience Publishers, New York, 1959. 
ix + 566 pp. . Figs. and tables. 16 X 
23.5em. $14.50. 


Inorganic chemistry has expanded rap- 
idly during the past fifteen years, both 
in diversity and breadth. As a result it 
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is becoming increasingly more difficult 
for both the academic and the industrial 
chemist to keep abreast with developments 
in the field as a whole, to say nothing of 
advances which might have an important 
bearing on his specialty. To paraphrase 
the editor, this new annual series has 
been initiated to promote more effective 
and fruitful communications among the 
different branches of inorganic chemistry 
by providing authoritative and critical re- 
views on “Progress in Inorganic Chemis- 
try.” 

Volume I contains seven chapters deal- 
ing with a wide range of subjects. The 
length, style, and message vary consider- 
ably from chapter to chapter. Some are 
largely literature surveys, some present 
information and interpretations which are 
not to be found in other publications, 
while others appear to deal primarily with 
the author’s own studies. Each, however, 
provides an informative and up-to-date 
account of the subject. 

The chapter on sandwich compounds 
by G. Wilkinson and F. A. Cotton seems 
particularly timely. Since the introduc- 
tion of the first sandwich structure, 
ferrocene, in 1952, some 260 cyclopen- 
tadieny! and arene compounds have been 
described. This review should prove in- 
valuable to the uninitiated since it con- 
siders nomenclature and preparative meth- 
ods and describes the physico-chemical 
properties of many systems. In addition 
a fairly comprehensive description is 
given of chemical and physical properties 
directly related to the problem of bonding. 
Theoretical treatments of sandwich bond- 
ing are also summarized. 

The chapter by G. R. Hennig on inter- 
stitial compounds of graphite is most re- 
vealing. Such compounds are very nu- 
merous but may be classified as to bond 
types, as non-conducting, lamellar, and 
residue compounds. Particular emphasis 
has been placed on physical properties 
and on ideas and experiments which have 
occasioned disagreements and _ contro- 
versies. It is of interest to note that most 
of the work reported here has been car- 
ried out since 1950. 

P. George and D. 8. McClure have pro- 
vided a comprehensive thesis showing 
how the thermodynamic properties of 
compounds of the transition metals are 
influenced by having incomplete d and f 
electron shells. The theoretical basis of 
the treatment is the ligand or crystal 
field theory. Data are correlated for 
the crystalline state, and for hydration 
energies and coordination complexes of 
the transition metal ions. 

The chapters on the isocyanide com- 
plexes of metals by L. Malatesta and on 
nitrogen-sulfur compounds by M. Becke- 
Goehring lean more heavily on the chemi- 
cal aspects of the systems. W. L. Jolly 
has emphasized the physical properties of 
metal-ammonia solutions and how these 
may be significant in formulating models 
of the solute species. R. L. Ward has 
emphasized structural chemistry in his 
review on mixed metal oxides. 

In keeping with editorial policy, the 
articles are intended for the competent 
chemist who is probably not a specialist 
in the subject being covered; but rigor 
and completeness have not been sacrificed 


since it is the spirit of this series to permit 
each author to present a “scholarly and 
accurate account of his subject.’’ In ‘he 
reviewer’s opinion Volume I of this series 
has fully met the editor’s expectations 
In addition it should be pointed cut 
that the volume is remarkably free from 
typographical errors, has excellent il) is- 
trations and provides a comprehensive 
author and subject index, in addition to 
a bibliography at the end of each chap er. 


E. Evers 
University of Pennsylva via 
Philadelphia 


An Outline of United States Patent Law 


Richard E. Brink and Donald C. Gipple 
both of Patent Counsel, and Harold 
Hughesdon, Minnesota Mining and 
Manufacturing Company, St. Paul. 
Interscience Publishers, Inc., New York, 
1959. xiii + 280 pp. 16 X 235 
em. $7.50. 


As indicated in the title, this book is 
largely an outline, a form which in this 
case compresses the essence of a large 
volume of information into minimum 
space. A good example concerns what is 
patentable, and what are the conditions of 
patentability. 

The following sections are so outlined: 
Preparing a Patent Application, Filing, 
Internal Reviews of Patent Office Deci- 
sions, Interference, External Review of 
Patent Office Decisions; Modification of a 
Patent; Patent Rights; and Infringe- 
ment of Proprietary Rights. 

Over 60 per cent of the book is devoted 
to four appendixes. The first is the 
United States Code, Title 35—Patents. 
The second is the Rules of Practice of the 
United States Patent Office in Patent 
Cases. It includes copies of 54 forms for 
preparing papers to be filed in the Patent 
Office. The third is a kind of index citing 
pages of the book which refer to specific 
items of the Statutes, the Rules of Prac- 
tice, and the Manual of Patent Examining 
Procedure. The fourth deals briefly with 
foreign practice. 

Chemical patents have become of 
great importance as sources of chemical 
literature. Thus, in 1959 some 26,700 
of them were abstracted by Cherical 
Abstracts. It seems probable that the 
vast majority of college teachers know 
very little about patents, and conse- 
quently make little or no effort to acquaint 
their students with this facet of the passing 
chemical show. 

This book seems of primary interest to 
those preparing and filing patent applica- 
tions. However, the reviewer believes 
that it contains much of value to any 
teacher who is concerned with pat«nts. 
Probably it will be of most value to the 
teacher who is trying to give his stude its a 
balanced perspective of the plac: of 
patents as one of the principal soure:s of 
a vast chemical literature. 


M. G. ME LON 
Purdue Uni ‘sity 
Lafayette, In: 
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lways Specify PIONEER 
Labware For Finest Quality 


NEW! SAFETY 


REAGENT 


DISPENSER 


% The Safe Way to Handle Acid 
Unbreakable, All-Polyethylene 
%* Instant, One-Hand Control 

% Easy to Clean 

% Compact, Space-Saver Design 
% Fits Standard 5-Pint Bottle 


This amazingly simple new Pioneer Reagent 
Dispenser solves just about every problem 
common to laboratory handling of reagents. 
The simplified, one-hand operation provides 
positive-control....stops flow when you want 
it to. Contaminant-free delivery at the rate 
of approximately 1000 ML/minute. 


PRICE 


4 | ’ Each 3.75, Doz. @ 3.50, Case (36) @ 3.25 


=) Through leading supply houses 
}3 Send for catalog of complete line 


PIONEER 
Box 8066, Arlington 4 


Branch, Jacksonville 11, Fla. 
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Standard 
Aerograph 
110-C 

is complete 
with Brown 
lmv 
recorder. 
Price $1785. 


Can Do for You 


New columns and packings have greatly extended 
the usefulness of the Aerograph. It operates to 
300°C with quantitative sample collection. Here 
are some of the many analyses the research chem- 
ist can perform with this economical instrument: 


FATTY ACID METHYL ESTERS—analyzed quantitatively in min- 
utes. With new DEGS Column at 180°C methyl arachidonate is 
reached within 30 minutes. 

TALL OIL METHYL ESTERS—well resolved on 10 foot EGS at 
200°C. Fatty acid and Resin acid methyl esters are quantitatively 
determined. 

FUSEL OILS—are ideally separated on a glycerol column. The 
amazing separation of active and isoamyl alcohol is easily 
accomplished. 

INSECTICIDES —rapidly analyzed in microgram quantities on 
silicone column at 250°C. 

PARAFFIN WAX—rapidly and quantitatively analyzed on silicone 
columns at 295°C. C-35 reached in 65 minutes. 

CITRUS OILS, MINT OILS — and other essential oils are efficiently 
separated on 20 foot Craig polyester column. 

CO. MIXED WITH OTHER GASES—CO., 0., N., CH,., CO are 
analyzed in less than 6 minutes. 

SUGARS—as methoxy methyl glycosides quantitatively deter- 
mined with Craig polyester. Alpha and beta forms are easily 
separated. 

AMINES AND AMINO ALCOHOLS—aqueous amine solutions di- 
rectly analyzed with minimum tailing with stationary phase on 
Fluoropak. 


Details on these and other analytical procedures appear 
in Aerograph Research Notes. Request your free sub- 
scription and send us your sample for free analysis. 


P.O. Box 313 + Walnut Creek, Calif. + YEllowstone 5-1469 
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Annual Review of Nuclear Science. 
Volume 9 


Edited by Emilio Segre, University of 
California, Leonard I. Schiff, Stanford 
University, Gerhart Friedlander, Brook- 
haven National Laboratory, and Walter 
E. Meyerhof, Stanford University. An- 
nual Reviews, Inc., Palo Alto, Cali- 
fornia, 1959. viii + 625 pp. Figs. 
and tables. 16 23cm. $7. 


Chemists will find much in this volume 
to make it a valuable acquisition for 
personal libraries and a necessity for any 
institutional library which provides 
authoritative discussions of ‘‘the present 
status’’ in fast-moving fields. 

A full chapter is accorded the chemistry 
of technetium and astatine, which includes 
information published up through March, 
1959. The concise survey of Solvent 
Extraction, both for analytical and for 
process purposes, is an admirable example 
of ‘Annual Reviews’’ in its most useful 
form. 

The long chapter on Nuclear Fission, 
by I. Halperin, not only states the known 
facts and the postulated theories, but also 
suggests the fundamental unsolved prob- 
lems. The same is true, with more 
emphasis on the latter, in R. F. Post’s 
chapter on Plasma Research. 

No scientist who thinks about the future 
civilization in an age of dwindling fossil 
fuel resources can fail to appreciate having 
the clear analysis of The Economics of 
Nuclear Power, by J. A. Lane. His is an 
optimistic conclusion: power costs in the 
range 6.3-8.9 mills/kw hr. in the United 
States are possible by 1970. 

Biological effects of ionizing radiation 
receive the emphasis of three chapters: 
Vertebrate Radiobiology, Cellular Radio- 
biology, and a collection of treatments of 
specific topics under the broad heading of 
Radiation Biochemistry. At the rate 
work is being done in these areas, mitosis 
of this series may soon occur to produce a 
daughter: Annual Reviews of Radio- 
biology. 


W. 


Hydrogen Bonding 


Edited by D. Hadzi with the coopera- 
tion of H. W. Thompson. Papers pre- 
sented by the Hydrogen Bonding 
Symposium, Ljubljana, Yugoslavia, in 
1957 under auspices of I. U. P. A. C. 
Symposium Publications Division, Per- 
gamon Press, New York, 1959. xii + 
571 pp. _‘ Figs. and tables. 16.5 x 
25.5em. $17.50. 


This book consists of experimental and 
theoretical papers on the nature and 
properties of the H-bond. The techniques 
of neutron diffraction, proton magnetic 
resonance, infra-red spectra, Ramon 
spectra, electronic spectra, and x-ray 
diffraction are discussed and applications 
are made to systems in which hydrogen 
bonds occur. In several cases, the limita- 
tions as well as the successes of the 
methods are indicated. The experi- 
mental data range from that for inorganic 
materials, such as NaHCO;, to organic 
solvents. 
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The theoretical aspects of the hydrogen 
bond are not neglected in this symposium. 
Prof. Coulson’s review, the lead-off paper, 
introduces four different concepts: (1) 
electrostatic interaction, (2) delocalization 
effects, (3) repulsive forces, and (4) dis- 
persion forces. This is followed by papers 
on a “Potential Function Model of Hydro- 
gen Bond Systems,’’ molecular orbital 
and quantum theories of the hydrogen 
bond, bond energies, etc. 

The level of writing in this book is high. 
The writers have generally assumed that 
the reader has an adequate background 
and an ability to read French and German. 
This is a collection of papers and has the 
advantages and disadvantages of such an 
approach. The articles are written by 
authorities; there is no doubt of their 
mastery of the material. The names of 
Pauling, Bernal, Gillespie, and others 
carry their own credentials. In addition, 
many techniques are authoritatively cov- 
ered in a way which a single author would 
have difficulty matching. On the other 
hand, the logical development of each 
phase of the hydrogen bond problem can- 
not be accomplished as well by this multi- 
author method as by a single author. 
Each speaker must make his major points 
quickly, and he generally has to assume 
that the reader can dig out the background 
from the references given at the end of his 
paper. 

This book is recommended as a reference 
work for chemical libraries. 


Joun D. REINHEIMER 
College of Wooster 
Wooster, Ohio 


Data for Biochemical Research 


Edited by R. M. C. Dawson, Institute of 
Animal Physiology, Babraham, Cam- 
bridge, and Daphne C. Elliott, W. H. 
Elliott, and K. M. Jones, all of Uni- 
versity of Oxford. Oxford University 
Press, New York, 1960. xiii + 299 pp. 
Many tables. 16.5 X 24cm. $10.10. 


‘The heart of this book consists of just 
over a thousand compounds, listed in 
nineteen tables, with data given briefly 
for each one. 

The compounds presented are exclusively 
those of interest to biochemists (with no 
important omissions that I could find). 
The information presented for each com- 
pound listed is unusually complete and is, 
in some respects, unique, as far as such 
listings are concerned. For instance, in 
addition to giving such expected items as 
formula, molecular weight, melting point, 
and solubilities, the tables give, where 
known and useful, such items as specific 
rotations, pK, absorption peak wave- 
lengths, occurrence in nature, and so on. 

Even more interesting and valuable, 
references are given wherever possible for 
the preparation of the substance, either 
by extraction from natural sources or by 
synthesis, and for methods of estimation. 
Finally, there is almost always a column 
headed “general remarks’’ which serves 
as a catch-all for additional information. 

As an example, taken completely at 
random, under “uridine-5’-diphosphate 


glucose’ for which the synonym, UDP4G, is 


carefully noted, a reference is given for 
its synthesis (J. Chem. Soc. 1954, 2843) 
and for its isolation from natural sourc »s 
and its estimation (J. Biol. Chem. 184, 
333, 1950.) The remarks then added are: 
“5 min. at 100° in 0.01 N-acid liberat.s 
all glucose. Similarly decomposes in a fi 
minutes in 0.01 N-alkali. 50% phos 
phorus liberated as inorganic P in 30 
min at 100° in N-acid. Ba salt very 
soluble in H,O.”’ Add the formula ad 
the molecular weight to two decin 
places, also given, and what more cin 
anyone ask of a simple table? 

The compounds are separated into |9 
tables. Thus, table No. 7 includes lipi |s 
and fatty acids, No. 9 includes the fat-so| u- 
ble vitamins, No. 13 the carotenoids aid 
so on. Each table was prepared by a 
different authority (most from the Uni- 
versity of Oxford); presumably honor is 
clearly awarded and responsibility as 
clearly assigned by this device. 

It is difficult, however, to see what other 
purpose the separate listings can serve. 
It would have been far more convenient if 
all the compounds were drawn up in a 
single alphabetical list. As it is, in 
searching for a compound, one might feel 
constrained to make a guess at what head- 
ing it would come under. If it were not 
found, there would always be the uneasy 
feeling that it is in another list somewhere, 
and there would be the impulse to begin 
a wild search. 

The editors of the book have not been 
blind to this disadvantage of the system 
they have adopted, and have compensated 
by preparing a complete index. It is my 
suggestion that the user of the book make 
no attempt to guess the table in which a 
compound is to be found but turn im- 
mediately to the index and be guided by 
it. In the long run, he will save time. 
This is particularly true since although 
synonymous names are not cross-refer- 
enced in the tables themselves, the more 
important ones are included in the index. 

The remaining third of the book has 
some valuable items, notably a long sec- 
tion on the methods for the detection of 
biochemical compounds on paper. Con- 
sidering the importance of paper chroma- 
tography to modern biochemical research, 
this listing of methods with references (in 
fourteen subsidiary tables) could prove 
the best-thumbed portion of the book. 

Information is also presented on enzyme 
reagents, buffers, ion-exchange resins, 
isotopes, manometry, acid-base indicators. 
and a few minor items. 

The printing is small of necessity, !ut 
clear; the makeup is condensed, clean 
and attractive; the Anglo-English spell- 
ings (“haemoglobin’’) are unavoida!le; 
and the work involved must have been 
enormous. Now that the book has }ven 
prepared it should, and probably will, be- 
come indispensable to all those eng: zed 
in biochemical research. It can only be 
hoped that the energy and time cai be 
found for new editions as often as is nees- 
sary to keep this. book abreast of the 
advances in the field. 


Isaac As! -10V 


Boston University School of Med: ine 
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ELECTRONIC CONTROL ° ° 
has 
be instantaneous response e trouble-free operation Hot Plate Magnetic Stirrer 
mn of ° New low cost—plus 
Fa, TEMPERATURE RANGES TO 325°C 
a new standard for laboratory ovens 
arch, ow you can heat and stir sim eously 
s (in PROVEN TEMPERATURE UNIFORMITY with WACO AGITHERM. Heavy-duty in- 
rove Freas does not dodge the issue—detailed temperature dividual controls allow use of either stirrer or 
5 uniformity figures are published—backed up by us and hot plate independently when desired. 
os by our manufacturer The 500 watt hot plate can be set thermo- 
tors, Freas can meet all your constant temperature needs to 
*- No. E-84500 Agitherm Stirrer Hot Plate, com- 
we plete with one each glass and Teflon covered 
hee stirring bars %” x 1%", for 115 volts, 60 cycle, 
A.C... . $67.50 
ORDER NOW! 
LABORATORY SUPPLIES AND CHEMICALS 
WILKENS-ANDERSON CO. 
? W York Laboratory Supply Co., Inc. 4525 W. DIVISION ST., CHICAGO 51, ILLINOIS 
eus -78 VARICK STREET NEW YORK 13.N Y 
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PARR 
OXYGEN 
Improved READABILITY BOMB 


and REPEATABILITY 
CALORIMETER 


TRIPLE BEAM 
BALANCE 


Dependable for 

ast accurate 

weighing, completely 
repeatable. Three 

rigid stainless steel and 
aluminum beams are step- 
mounted for easy reading. 
Agates and knife edges 
by beam Zero 
adjustment easy. Capacity 
0.01 gm to 111 on without The heat of combustion of any solid or 
liquid fuel can be measured rapidly and 


loose weights. SR 20 mg. 
No. 2650, low-priced accurately in the Parr adiabatic calorimeter. 
at only Samples liberating up to 10,000 calories 
are burned in self-sealing oxygen bombs 

mg.. .$50.00 pe 
within a completely water-jacketed cham- 
CARCO CENTRAL SCIENTIFIC CO. ber. Ask your Parr Dealer for details, or 
® 


ITI8-E irving Park Road Chicago 13, Illinois write direct for Spec. 1200. 


an 
Boston Birmingham Santa Clara Los Angeles Tulsa 
Houston Toronto Montreal Vancouver Ottawa 


PARR INSTRUMENT COMPANY 


EST. 1899 * MOLINE, ILLINOIS 


EXPERIMENTAL BIOCHEMISTRY: A Laboratory Manual 


By GERALD LITWACK, State University of 
Rutgers. Offers graduate and advanced under- 
gra uate students a series of selected experiments 
rom the areas of carbohydrates, lipides, proteins, 
and enzymes. 1960. Approx. 325 pages. Illus. 
$5.50. 


PRINCIPLES OF UNIT OPERATIONS 


By A. S. FOUST, L. A. WENZEL, C. W. 
CLUMP, L. MAUS, and L. B. ANDERSEN, a// 
of Lehigh University. Unit Operations are pre- 
sented as unified groups stemming from identical 
fundamentals and are built up from a simplified 
physical model or a basic mathematical relation 
or both, using generalized notation. 1960. 578 
pages. Illus. $15.00. 


METHUEN MONOGRAPHS 


SMITH—Vitamin By. 1960. 196 pages. $3.00. 
LOVERN—The Chemistry of Lipids of Biochemical 
Significance, Second Edition. 1960. 157 pages. Illus. 
$2.25. 


Acenaphthylene; 
a-Acetylindole; 
Aconitic Acid 


phonic Acid; p-Chloromercuribenzoate 
tory Hormone; Clupein; Collagen; s-Collidin, Columbium Chloride; 
Copper Glycinate; Dehydroascorbic Acid; Desoxycorticosterone 
Glucoside; Desthiobiotin; Dialuric Acid; Dibromosalicylaldehyde; 
Dihydroxyacetone Phosphate; Diisopropy! Fluorophosphate; Dithiol; 
indosuccinic Derivatives; Enzymes; Equilenin; Equilin; Erucie Acid; 
l-Ethionine; Ethylenediamine Tetraacetic Acid; thyl pyridinium 
womide; Fructose-6-Phosphate; Gitoxin; Glucoascorbic Acid; Gluco- 
sides; Glucuronides; Glyceraldehyde Phosphate; Glycylglycyliglycine; 
Glycylleucine; Glycyltryptophane; Glycyltyrosi H in; Hexo- 
kinase; Hyaluronic Acid; 4-Hydroxyacr 


id B- Mesocystine; 
3-Methy!- 


cytosine; 
thyl-N’-diethylpropylenediamine; 
Nitrosomethylurea; Nordihydroguaiaretic Acid; Osmic Acid; Para- 
banic Acid; Penicillinase; Peroxidase; Phenolohthalein Glucuronide; 
Phenylpyruvic Acid; Phosphopyruvic Acid; Phthiocol; Pregnenolone; 
Protocatechuic Acid; Purourogallin; Pyocyanine; Pyrimidine; Reductic 
Acid; Sodium Amide; Sodium Fluoroacetate; Schingomyelin; Sphin- 
gosine; Stilbamidine; Sulfaquinoxaline; Tantalum Chloride; c-Ter- 
phenyl; m-Terphenyl; p-Terphenvl; Thiomalic Acid; 8-Tocopherol; 

Tocopherol; 8-Tocopherol Phosphate; y-Tocopherol Ph 
th Iline; Tropic Acid; Urease eryst., Uridine; Uro- 
bilin; Ursolic Acid; Vitamin Biz. 


Ask us for others! 


DELTA CHEMICAL WORKS inc 


23 West 60th St. New York 23,N. 
Telephone PLaza 7-6317 


Send for your examination copies. 


JOHN WILEY & SONS, Inc. 


440 Park Avenue South, New York 16, New York 
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THE BROMINATION OF ACROLEIN 


Submitted by: H. N. Alyea, Princeton University, New Jersey 
Checked by: Robert Varner, Clarkston High School, Michigan 


PREPARATION 
Obtain strips of bacon, a one-liter wide mouth flask, 
bromine, Bunsen burner and crucible tongs. 


DEMONSTRATION 


REMARKS 

Cooking the bacon converts the glycerin portion of 
the fat molecules into aerolein, an unsaturated sub- 
stance which gives the acrid fumes when fats are over- 


heated. The presence of the double bonds is demon- 
strated by the decoloration of the bromine vapor as it is 
absorbed. The absence of acrolein in raw bacon may 
be demonstrated by repeating the demonstration with a 
strip of raw bacon. 


Pour bromine vapor (not liquid) into the flask until 
the flask is filled with the vapor. Cook the strip of ba- 
con in the burner flame until reasonably crisp. Quickly 
pluce the strip of bacon into the flask, stopper and shake. 
The color of bromine should rapidly disappear. 
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GAS HANDLING DEVICE CA Chem Hd 


Submitted by: Clifford E. Lloyd, Orange County Community Col- 
lege, Middletown, New York 
Checked by: Craig W. Larsen, Michigan State University, East 
Lansing, Michigan 


August 1960 


PREPARATION 

Construct the glass pump shown in the diagram. The piston is 
made from a rubber stopper by cutting a wedge out of the big end. 
(Use a small sharp knife supported by a tool rest while the stopper is 
turning slowly in a lathe.) The piston is lubricated with a water- 
soluble material such as glycerin. 


DEMONSTRATION 

The pump is particularly useful: (1) In quantitative experiments 
with gases such as hydrogen and oxygen. The volume of the gas 
may be measured by the linear movement of the piston. (2) In 
holding gas on tap for student use. Hydrogen sulfide has been suc- 
cessfully held in one of these pumps for a period of a week without 
loss. (3) In collecting reactive and water-soluble gases such as am- 
moiia and hydrogen chloride. (4) By using three or more of these 
pumps suitably connected together, the volume relationships in the 
rea tion between hydrogen chloride and ammonia may be shown. 
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IN THE LAB-- 
use TIME TAPE for best results! 


Proven superior by actual use. Here is the 
toughest, most durable pressure-sensitive 
tape available. WRITE ON IT! TYPE ON IT! 
Acid, water, dirt, grease or heat don't 
affect it! Withstands temperatures from 
+250° to —70°! A variety of colors avail- 
able in plain or pre-printed to your specs. 
Numbers, identification, warning and many 
other time-saving uses can cut costs and in- 
crease efficiency. 


For samples and prices 
write to — Dept. 


ESSIONAL TAPE CO., INC. 
LABELS PROFESSIO 
Shigeryctr 355 Burlington Ave., Riverside, Ill. 


POROUS BOTTOM 


**-CRUCIBLES 


Coors porous bottom crucibles are excellent for many analytical 
procedures. They retain consistent filtering characteristics and can 
be brought to constant weight after many determinations. The 
very fine (1.2u) porosity will be useful in bacteriological work, the 
fine (Su) porosity for filtering fine precipitates, and the medium 


porosity (15u) for more rapid filtration of precipitates. 


Special forming techniques have resulted in a 
porous disc formed into the crucible wall in 
such a way as fo prevent cracking|or dropping 
out during ignition or use. Madejof the same 
high quality materials as Coos Chemical 
Porcelain, the disc will not disintegrate when 
acids (except HF) or moderate alkaline 
solutions are in contact with he 


medium. 


DESCRIPTIVE 
BULLETIN 
UPON 
REQUEST 


Coors PORCELAIN COMPANY © 
GOLDEN, COLORADO 
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24. 


24-106s 


24-107s 


24-108s 


24-128s 


24-130s 


Prepared from the JOURMAL OF CHEMICAL EDUCATION (1957-1959) by Hubert N. Alyea 


MISCELLANEOUS (continued) 


H. PERIODIC TABLES (continued) 


Wall charts (continued) 


(e) Chart in article. Slanting arrangement shows energy 


levels of orbitals; bar magnets represent electron 
pairs; rubber bands stretching from nucleus to 
orbitals show energy. (Ercuinger, J. W., 34, 504 


(1957).) (f) A 30” disc to hang on the wall and rotate so 
that electronic configurations of each element is shown 
through openings in the disc: white dots if there is no 
electron; red dot for the last-added electron; and black 
dots for all other electrons in the atom. (Wertss, N. D., 
and Merk, J. 8., 35, 570 (1958).) (g) Long form bent 
in a spiral and uniquely numbered, see table in article. 
(Strona, F. C., III, 36, 344 (1959).) 

Electronegativity chart. 

(a) Periodic chart showing yellow, neutral; blue, high 
negative charge; red, high positive charge; a 2-dimen- 
sional model from colored paper fastened to cardboard. 
(SANDERSON, R. T., 34, 195 (1957).) 

(b) Valence chart. See charts and discussion in article. 
Elements are represented by circles of relative sizes, con- 
taining (1) black lines or bars to represent electrons and 
(2). gaps to represent vacancies which accommodate 
electrons from other atoms. The depth to which the bar 
or gap penctrates the circle indicates the electronegativ- 
ity of the element, e.g. Na slightly imbedded (low elec- 
tronegativity), F deeply imbedded (high electronegativ- 
ity). (Sanperson, R. T., 35, 541 (1958).) (c) Raised 
blocks for the periodic table; the height and color indi- 
cates its electronegativity, see article for code. (KEN- 
nEY, M. E., 36, 204 (1959).) (d) Periodic chart ctg. balls 
of relative sizes colored to show electronegativity: red, 
lowest; yellow, intermediate; and blue, highest electro- 
negativity. (SanpERson, R. T., 36, 507 (1959).) 
Three-dimensicnal medel. Ball bearings roll down suc- 
cessive inclines, with elements arranged according to the 
Longuet- Higgens table (Dem. 24-106s(a)). As each 
shell is filled, a gate automatically closes to exclude any 
more balls. (Everett, D. H., 36, 298 (1959).) 


|. PROJECTION OF EXPERIMENTS. 


Projector. (a) Slides are on a disc rotated by a Selsyn 
motor, a second motor reverses the action if the slide 
needs to be brought kack. (Woop, J. H., and MELAVEN, 
A. D., 34, 8 (1957).) 

Special slides. 

(a) Hollow slide from '/,5” acetate sheet, containing 
900 bearing balls '/;,” dia., or 300 balls '/,” dia. plus a 
few '/32” balls. (1) Held horizontal: random arrange- 
ment. (2) Tilt: single layers of polycrystalline material 
form, showing closest packing of spheres, regularity of 
crystal areas, crystal boundaries, slip planes, and holes 
in crystals. (3) Tap: shows recrystallization and loose- 
ness of atoms at crystal face. (4) Mir small and large 
balls: smaller balls accumulate at crystal interface or 
occupy regular lattice sites, creating a potential strain. 
(Kenney, M. E., and Skinner, 8. M., 36, 495 (1959).) 

(b) Strips of Plexiglas cemented to a 10 X 10 X '/,” 
square of Plexiglas project to look like a beaker in silhou- 
ette. Equations can be written in wax pencil on the Plexi- 
glas. (1) Show electrolysis of NaCl with a trace of phenol- 
phthaiein in this cell. (2) Simulate a Daniel cell, with 
simulated porous cup. (3) Cut-out of cardboard to give 
silhouette of a bulb with horizontal capillary Hg man- 
ometer. On warming the bulb, Charles law can be illus- 
trated. (4) See photograph of apparatus showing Br: 
escaping from one bulb into another which is empty or 
contains air: rapid diffusion into the vacuum. (KEENAN, 
Cc. W., 35, 36 (1958). ) 


J. QUALITATIVE ANALYSIS. 
24-142s W and TI. 


24-145s 


TRACTS. 


(See articles for details) 


(a) Precipitate tungsten and thallium in 
Group I. Separate W from Ag as phosphotungstic acid 
complex; detect by ppt. with Basic Brown dye. Ppt. 
thallium as chromate, and detect as yellow thallium io- 
dide. (Waters, K. L., Brockman, C. J., and Wac- 
GONER, W. H., 34, 137 (1957).) (b) Thioacetamide and 
Hg(II). A thioacetamide : Hg(II) ratio of less than 
2: 1 gives black HgS. With a ratio greater than 2: 1 
colored HgS cinnabar forms, which on heating with 4 NV 
KOH forms red cinnabar. (Vozza, F. J. F., 35, 145 
(1958).) (c) Arsenic. 3 drops sample + 10 drops 4 NV 
H.SO, + a few 20-mesh granules Zn in closed tube ctg. 
strip of paper moistened with CuSO,-aq: dark stain of 
Cu;As: indicates arsenic. (Srock, J. T., and Garcia, L. 
M., 35, 401 (1958).) (d) As-Cu separation. Complete 
separation achieved by passing HS into the Cu-As soln. 
in a test tube immersed in boiling water. (Srock, J. T., 
35, 402 (1958).) (e) Cu-Cd without KCN. Remove Cd 
as Cd(OH). and confirm residual Cu as Cup Fe(CN)<. 
Remove Cu as Cu.O0 and confirm residual Cd as Cd8. 
(Husrtep, H. G., 35, 403 (1958).) (f) Hg(II). Use 2M 
H* in ppt. Hg(IT) with thioacetamide. (IsENBERG, N., 
PERLMAN, E. M., Puyrar, R. L., and Sparks, 8. A., 35, 
404 (1958).) (g) Cu-Cd. Add 6 M HCl to ammoniacal 
Cu-Cd to blue color discharge; + 1M NaOAc to pH 6; 
+ 1 ml sat. KCl. Shake 3 min with equal vol of 0.04 
M 8-hydroxyquinoline in CHCl; centrifuge. To aq 
layer add 5 drops 4M NaOH + HLS: yellow CdS ppts. 
(Boyp, C. C., and Eastey W. K., 35, 406 (1958).) 
h (Pb). Add 0.4 g (NH,)}SO, to 15 ml Pb-Bi-Cu-Cd 
ions in excess HNO;; stir; stand 2 min: PbSO, sepa- 
rates. This obviates the necessity of driving off SO; 
fumes. (LEHRMAN, L., 35, 406 (1958).) (i) Potassium. 
K* identified with Na — tetrapheny] boron: K(C,H,),-B 
precipitates. Pau, A. D., and Grsson, J. A., Jr, 36, 
380 (1959). (j) Ba-chloranilate. 16 g chloranilic acid 
+ 700 ml H,O + 300 ml acetone; to hot soln. freshly 
filtered Ba(OH )» (20 g/liter) to pink, no further, stand 
12 hrs; wash crystals with 1 : 1 EtOH-aq for colorimetric 
determination of sulfate. Tuomas, E. B., 36, 383 (1959). 
(k) Arsenic. Extract As(IIT) with catechol in benzene. 
(Boyp, C. C., and Eastey, W. K., 36, 384 (1959).) (1) 
Halides. Detecting 1 mg Cl~, Br~, I~, or SCN7 in the 
presence of 100 mg of the others. (GeEntTiL, V., CALDEs, 
A., transl. by Oxrsper, R. E., 36, 386 (1959).) (m) 
Cu-Cd. Boil CuS + Cd8 3 min in dil. H»SO,: only the 
CdS dissolves. Filter: Filtrate + HS: orange CdS. 
Neutralize this with NH,OH, + dil. HCl to acid, + H.-S: 
eanary yellow CdS ppts. (Sanyat, S., 36, 387 (1959).) 
(n) Use of dithiol. Gives characteristic colors for most 
cations, see article. (Ciark, R. E. D., and Neviite, R. 
G., 36, 390 (1959).) (0) Groups II-III. 1 M H* 
separates Cu-As from Al Fe, although some Cd passes 
into Group III. Co(II) and Ni(II) ppt. in small amts. 
in Group IT. (Pace, J. O., A. R., and Ramsgy, 
J. W., 36, 382 (1959).) 

Gas tester. Unknown treated in a small test tube: 
gases escape through a bent 6 mm exit tubing having a 
small bulb blown near the nozzle; in this bulb detection 
liquids (e.g. Ca(OH), for detecting CO.) may be placed. 
A pipe-cleaner moistened with abserbents can be pushed 
into the bent tubing. (WitiraMs, T. R., and Srock, J. 
T., 36, 284 (1959).) 


SLIDES 
24-150s Direct positives. 


Photograph at f 5.6 in '/jo see white 
chalk on a green ‘“‘blackboard”’ illuminated by two flood- 
lights: the negative is a good black-on-white slide. 
(SouTHErRN, J. A., 34, 324 (1957).) 
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CHEM ED BUYER'S GUIDE 


SPECIFY KERN 


MEL-TEMP is useful to 500°C When you want to 

and renders obsolete the usual combine accuracy 

ath plus sluggish hi sturdy instrumen 

temperature block. pester is at a moderate price 

rolled by variable trans- ... Speci 
former and excellent viewing is pocity 

KERN 


ovided by built-in light and 
FULL-CIRCLE ve time 


fons. Attractive gray hammer- 
lot of 50 beckers 59.00 
POLARIMETER 


tone base occupies only 4”x5”. 
only -SO 500 for 12.50, 1000 for 22.00 
Samples west 
available through your lab supply dealer velar 
Ask for Bulletin KP 567 


400°C thermometer and m.p. capillar- 
ies. F.0.B. destination in U.S.A. from stock. 
R. P. Cargille Laboratories, Inc. 
# COMPANY 5 Beckman St. 117 Liberty Street, New York 6, N. Y. 
ERN New York 38 


Write for LABORATORY DEVICES 


Bulletin 60 p.9, BOX 68, CAMBRIDGE 39, MASS. 


© FE grated 
illary me nt appara- 
in = 6 minutes. 


Disposable 
Paper Beaker 


(Graduated) 
For weighing and mixing sa:- 


CHEMICALS 


LAB- GUARD 


A New Manuol for . . 
ATOMIC and NUCLEAR 

ind for New Lists 
A. D. MACKAY, INC. 


Classroom Demonstrations 
is now available 198 Broadway, New York 38, N. Y. 


This manual describes the following 


experiments: 
BENZIMIDAZOLE 


1. Effects and properties of rays 
Over 3,000 reagents in stock ... Inquire for others, 


emanating from radioactive su 

stances. 
EASTERN CHEMICAL CORP. 

34-A Spring Street, Newark 4, N. J. 


Now OVER 18, 000 


Counting methods for investigat- 
TS for CHEMICALS 


ing radioactive rays. 

Properties of 8-particles. 

Experiments with X-rays. oun 
Experiments on atomic physics. ; INDUSTRY | 


WIDE-ANGLE PROTECTION 180°/360° 
Send for Catalog 


1,8-Naphthalenediamine 


Properties of y-radiation. 
Appendix 


Cosmic radiation. 
on artificial radio- 
activity. 

a. Alphabetical list of equipment 
b. Literature 


Write for your FREE copy of PH 39 to 
J. KLINGER 
Scientific Apparatus 

82-87 160th Street » Jamaica 32, N. Y. 


DEMINERALIZED WATER 
from 
TRICKLES to TORRENTS. 


Plenty of 

99. 9999% 
Pure Water 
For Class Use 


CABINET MODEL — up 
r hr. houses 


urity light dane 
resin exhaustion, purifying 
cell is returned to factory for 
regeneration. Greatest 
convenience and economy. 
at faucet-flow 
Cat. No. 8120 


Write for descriptive literature 
1ON EXCHANGE PRODUCTS, INC. 
4985 N. Elston Chicago 30, Ill. 


 CHELTENHAM, PA. 


SELENOUS ACID 1 
SELENIC ACID | 
ALUMINUM IODIDE 

Some of the many special chemicals oat 
manufacture | 

Write for our list of rare chemicals 
CITY CHEMICAL CORP. | 

132 W. 22nd St. New York 11, N.Y. 


RARE and FINE ORGANICS 


BENZYL IODIDE 

p-HYDROXY PHENYL ARSONIC ACID 
IMIDAZOLE 

MUREXIDE 

NITROCYCLOHEXANE 

SODIUM TRICHLOROACETATE 


Write for catalog #3—Over 12,000 
compounds 


Incorporated 
177-10-93 Ave., Jamaica 33, N. Y. 


Naphthidine 
a-Naphtholphthalein 
a-Naphthoquinoline 
Naphthosulfone 
a-Naphthylisothiocyanate 
Neodymium Carbonate 
Neodymium Chloride 
Neopentane 
Neopentanol 
Neotetrazolium Chloride 
Neurine Bromide 
Nickel Boride 

Nickel Borofluoride 
Nickel Iodide 

Nickel Oleate 

Nickel Tartrate 

Nile Blue A 

Nitrazine 
Nitroarginine 
o-Nitrobenzyl Alcohol 
o-Nitroethylbenzene 


ASK FOR OUR NEW 
COMPLETE CATALOGUE 


Plaza 7-8171 
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Photometers 


Klett-Summerson 


No. 2070 


Designed for the rapid and accurate determina- 
tion of thiamin, riboflavin, and other substances 
which fluoresce in solution. The sensitivity 
and stability are such that it has been found 
particularly useful in determining very small 
amounts of these substances. 


———KLETT SCIENTIFIC PRODUCT. 


BIO-COLORIMETERS e GLASS ABSORPTION CELLS 
COLORIMETER NEPHELOMETERS e GLASS STANDARDS 


Klett Manufacturing Co. 


1°9 EAST 87TH STREET, NEW YORK, N. Y. 
— 


We recommend... 


SOLIDSLIQUIDS mes 


“The Versatile Desiccant” 


For Drying 
SOLIDS — LIQUIDS — GASES 
in 
INSTITUTION — INDUSTRY 
LABORATORY — PLANT 


Efficient— Dries all organic liquids instantly in 
liquid or vapor phase. Gases retain only 0.005 
mg. H:O per liter. 


Versatile— An all-purpose desiccant. 


Non-Wetting— Does not become wet on satu- 
ration, nor crystallize to walls of tubes, towers 
or desiccators. 


Neutral— Dries without reacting with either acid 
or alkaline materials. , 


Inert—Except toward water. Does not decom- 
pose, polymerize, or catalyze organic sub- 
stances by contact. Insoluble in organic liq- 
uids. 
Regenerative Repeatedly after any normal 
use, by dehydration at 200 to 225°C. 


Economical— Lowest priced high grade desic- 
cant. Available in quantity for Industrial 
Processes. 


References 


(1) Ind. Eng. Chem. 26-653 (June, 1933) 
(2) Ind. Eng. Chem. 25-1112 (Oct., 1933) 


(3) National Bureau of Standards Journal of Research 12-241 
(Feb. 1934, R.P. No. 649) 


Granule Sizes: 2, 4, 6, 8, 10-20 and minus 20 mesh. 


Write for our new 100-page booklet: 
“‘DRIERITE AND ITS APPLICATIONS” 


W. A. Hammond Drierite Company 


120 Dayton Avenue, Xenia, Ohio 
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What readers say about 


SELECTED READINGS IN GENERAL CHEMISTRY 


Compiled by WILLIAM F. KIEFFER, Edi'or 
Journal of Chemical Education 


and ROBERT K. FITZGER£L 
Kansas City Junior Coll ge 


a most useful reference.” 


25-Year CUMULATIVE INDEX 


Journal of Chemical Education 
(Volumes 1 to 25, 1924-1949) 


“This 25-Year Cumulative Index of the Journal of 
Chemical Education is a most useful reference. Re- 
search workers, chemistry teachers, and chemists 
will find it most valuable as a quick source of infor- 
mation for many articles written on chemistry and 
chemical] education during the quarter of a century 
1924-1949. Starting out somewhat hesitatingly and 
as a relatively small volume, the Journal of Chemi- 
cal Education has reached a state of stability and 
world renown possibly exceeded by only two other 
science publications in America. 


“The volume is indexed both by author and by 
article title. It should serve as a great time-saver 
for chemica] education and science education re- 
search workers.”’ 


‘...an extremely useful addition to my teaching aids.” 

. a fine idea, well conceived and well executed.” 
“It has a very good blend of technical articles and articles 
which give a broad view of chemistry, and it should be of grvat 
interest and help to chemistry students and teachers.” 


. very interesting ... a fine start on what could develop ito 


a series.” 
“A handsome, interesting and very useful book.” 
128 pages 


81/2” x 1111/4” illustrated 


Single copies 


10-19 copies 


Science Education, April 1954 
1.75 each 


20 or more copies... 1.50 each 


(all postpaid) 


($4.50 foreign) 


Journal of 


CHEMICAL EDUCATION 


EASTON, PENNSYLVANIA 


CHEMICAL EDUCATION PUBLISHING CO. 


20th & Northampton Streets e Easton, Pennsylvania 


Ainsworth & Sons, Inc., Wm........ 
Agency: Walter L. Schump, Adv. 
Alberene Stone, Div. of aes Georgia 
Agency: G. M. Basford Co. 
Aloe Scientific, Div. of A.S. Aloe Co... 
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Beckman Instruments, Inc....A456 & A457 
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Central Scientific Co... .. A492 
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& Reed, Inc. 

Chem Ed Buyers’ Guide............ 

Coleman Instruments, Inc........... 
Agency: Hollander, Weghorn & Morrow 

Coors Porcelain Co.. 
Agency: Frank L. Philips 

Corning Glass Works..... 
Agency: The Rumrill Co., Inc. 
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A459 


Delta Chemical Works............. 
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Eberbach Corp........... 


Agency: Drury, Lacy, Ferguson, Ine. 
Edmund Scientific Co.............. 
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A474 


Fisher Scientific.............A462 & IBC 
Agency: Fuller, Smith & Ross Inc. 


Gow-Mac Instrument Co........... A479 


Agency: George Homer Martin Assoc. 
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‘SAVERS! 


Read About These Instruments—Plus Many Other New ltems—in Our 
Publication WHAT’S NEW FOR THE LABORATORY No. 40, Sent On Request. 


Coleman 


NITROGEN ANALYZER 


ith this new Coleman instrument. 
outine nitrogen determinations can 
i made at the rate of 4 to 5 per 
our, or up to 40 per day—automat- 
cally! It is the most accurate, relia- 
ile method yet devised for the Micro- 
lumas process. It’s also excellent for 
nany of the determinations currently 
nade by the Kjeldahl method. And 
's a real space-saver. too . . . only 
8” wide x 15” deep. For the com- 
ete Coleman Nitrogen Analyzer 
tory, write for bulletin 258. 


-3500X Coleman Nitrogen 
$2,495.00 


NEW JERSEY 
hanch Sales Offices: Albany 5, N. Y. * Boston 16, Mass. * Elk Grove Village, Ill. » Philadelphia 43, Pa. + Silver Spring, Md. 
branch Warehouse: Elk Grove Village, Ill. 


Beckman 


DB* SPECTROPHOTOMETER 


A last . . . a budget-priced spec- 
trophotometer that covers both the 
visible and ultraviolet range—from 
220 to 770 mu. It’s versatile. easy to 
use, and features programmed or 
manual slit systems for optimum 
resolution. Stray light is less than 
0.5% at 220 mu. Photometric re- 
peatability is +0.01 absorbance units 
at 0.400 absorbance. Ideal for accu- 
rate qualitative and quantitative 
analyses, medical and clinical stud- 
ies, quality control and research. Ask 
for bulletin 779. 


$-3975-5X Beckman 1401 DB 


Beckman 


POTENTIOMETRIC RECORDER 


B, means of control knobs, you 
can vary the voltage span continu- 
ously in the 10 to 100 mv range 
when you use this portable, push- 
button strip chart recorder. You can 
also displace the pen zero-setting at 
any point throughout the 5 inches of 
pen travel. Repeatability is 0.35. 
Pen response is 1.0 second over the 
full scale; limit of error 1%. Stand- 
ard chart speed is 2”/min. (4”/min. 
plug-in chart drive available.) This 
is an excellent general purpose re- 
corder. Every lab should have one. 
Write for bulletin 774. 


R-3200X Beckman Potentiometric 


Spectrophotometer ..$1,865.00 Recorder $475.00 
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GAS PARTITIONER and LAB RECORDER 
make gas analysis faster and easier 


Fisher’s “perfect partners” give you an easy, 
low-priced, time-saving system for analyzing com- 
plex mixtures of gases accurately. The Gas Par- 
titioner can run an Orsat-type gas analysis in 
minutes. And its new partner—the Fisher Lab 
Recorder has a gearshift control that permits 
you to choose any of 10 chart speeds instantly. 


The Fisher Lab Recorder has the speed aii 
sensitivity to handle your recording job. . . aul 
at a price of only $850. 

For more detailed information, ask for two fact 
filled booklets: FS-275 on the Partitioner; F'S-22 
on the Lab Recorder. Write to: 

109 Fisher Building, Pittsburgh 19, Pa. 


Fl 


3 FISHER SCIENTIFIC 


ibutor of Laboratory Appliances & Reager’ Chemis 
Philadelphia Washington 
Pittsburgh Montreal 

St. Louis 


America's Largest Manuf: 
Houston 
New York 
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Boston 
Chicago 
Fort Worth 


Toronto 
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Published by the DIVISION OF CHEMIGAL EDUCATION OF THE AMERICAN CHEMICAL SOCIETY 


5 Scientific Apparatus Makers 
Award in Chemical Education 


ARTHUR F. SCOTT 


Portland, Oregon 


...@n inspiring and creative teacher. 
ough his quiet competence, broad interests 
and enthusiasm for discovery, he effectively 
EBsmits to his students his own high standards 
main chemistry and his zeal for research. He 
pioneered in the teaching of radiochemistry 
fall levels. His career exemplifies the full 
and productive life that may be led 
by the professor in a small college. 


vo fact 
FS-22) 


F-l 


Chemices 


ab Safety... 446; Alkaloids... 451; Boron Bonding... 482 
‘nnual Book Exhibit ... A565 


Award Address ... page 442 
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NOW GET COMBINED METRIC and AVOIRDUPOI 


on the new 


AUS HARVARD AVOIRDUPOIS 
TRIP BALANCE 1 OZ. X .01 OZ. 


This new single beam balance has a beam 
graduated in both metric and avoirdupois 
weighing standards. The appropriate Ohaus 
model for No. 0225 as specified in Council of 
Chief State School Officers ‘‘Purchase Guide"’. 
Metric graduations are 28.4 gram by 0.2 gram 
and the avoirdupois graduations are 1 ounce 
by 0.01 ounce. Base is equipped for use in 
specific gravity weighing. 


METRIC 


28.4 X 0.2 G. 


Available as Model 1454 with 6” 
diameter Opal Glass plates or as 
Model 1454S with 6” diameter Stain- 
less Steel plates. Both models list for 
$25.00. 


FEATURES: 


SELF-ALIGNING BEARINGS BOX-END BEAMS RECESSED BALANCE ADJUSTMENT 
NUTS e RELIEF ETCHED STAINLESS STEEL BEAMS « SLIDING TYPE POISE e¢ ANGLE 
VIEW DIALS AND BEAMS 


Wide use in educational, laboratory, and industria! 
applications. 


Complete Line of Precision Scales 
and Weights . . . 


1050 COMMERCE AVENUE @ UNION, NEW JERSEY 
Dept. JCE 
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wl 
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POI 


push-button control. . . 
automatic drift compensation ... 


Beckman 


ZEROMATIC 
pH Meter 


A new, line-operated instrument for fast, routine pH measurement 
with an accuracy of 0.1 pH and reproducibility of 0.02 pH. Simple to 
operate, rugged in design, attractive melamine case, and offering the 
following features: 


Push-button Controls—Simplified measurements. Select function or put 
amplifier in operation with a touch of the finger. 


Continuous 0 to pH 14 Scale, 514 inches long, with mirror to minimize errors. 
Manual or accessory Automatic Temperature Compensation, 0 to 100°C. 


Recorder Terminals for connection of either standard potentiometric type 
or current type recorder. 


Operates with grounded systems such as tanks or vats for continuous pH 
measurements in connection with either Flow Type or Immersion Type 
heavy duty electrode systems—see page 548 of our catalogue. 


Millivolt Range, 1400 millivolts. Zero can be set at any point on the scale. 


Karl Fischer Titrations can be conducted in combination with a Polarizing 
Adapter and Platinum-Platinum Electrodes. 


Automatic Compensation of Zero Drift, and internal voltage compensator 
for adjusting line voltage fluctuations. 


4922-A. Glass Electrode pH Meter, Zeromatic, Beckman No. 9600, complete 
with general purpose Glass Electrode, fiber-type Reference Electrode, 
Electrode Clamp and Support Rod with Bracket, 1 pt. concentrated Buffer 
pH 7, 100 ml saturated KCl Solution, Terminal Connector for metallic 
electrode, and Polarizing Adapter for Karl Fischer titrations. For 115 volts, 


h 6” 
ir as 
tain- 
t for 


Thome SMALL SAMPLE 3 ml 
ELECTRODE ASSEMBLY 


4923-F5. Electrode Conversion Assembly, Thomas, for 
tests on samples as small as 3 ml. Consisting of 
2\%-inch Glass and Reference Electrodes, Electrode 
Holder, 5 ml Glass Beaker, Beaker Holder, and Sup- 
port for alignment and positioning of beaker holder. 
For attachment to Zeromatic and Models H-2, N-1 


Copy of Bulletin 706-A sent upon request. 


jae ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. AT 3RD ¢ PHILADELPHIA 5, PA. 
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You Name It... 


THIS NEW LAPINE CLAMP 
WILL HOLD IT! 


You’re always right when you reach for a new LaPine Wide- 
Range Clamp! Each is a complete assortment in itself. You no 
longer have to try a clamp ‘“‘for size’? because LaPine clamps 
have special jaws that hold objects of any shape from 0 to 3%’ 
diameter gently—or in a vise-like grip. Fine wires or capillary 
tubes, beakers, and even separatory funnels are held securely 
because of precise, two-way, springless jaw control. 
NOW THREE TYPES ARE AVAILABLE 

The LaPine Extension Clamp gives you maximum versatility. 
The new Utility Clamp gives you quick, universal adjustment 
and features good, big thumb screws in addition to wide range 
jaws. LaPine Burette Clamps have jaws fixed vertically to save 
you time and give you perfect set-ups. 

All LaPine clamps are made like fine drafting tools. They are 
corrosion resistant and built to last. Jaws are die-cast alumi- 
num, plastisol coated. Holders are die-cast aluminum. Trun- 
nions, adjustment screws, and extension arms are nickel plated 
brass. Pins and T-handle are stainless steel. 


You'll like these clamps. Order some today! 
No. CE76-95 Wide-Range Extension Clamp, each 
each in lots of 12 
No. CE75-95 Wide-Range Utility Clamp, each 
each in lots of 12 
No. CE75-85 Wide-Range Burette Clamp, each 
each in lots of 12 
No. CE77-10 Clamp Holder (nickel-plated zinc die-casting, holds 
rods up to 5/16” diameter) each . 
$3 
Write for discounts on larger quantities. 
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Designed and manufactured by E. H. Sargent & Co. 


For accurate drilling 


of rubber stoppers and corks 


e Efficient Boring «¢ Fast and Easy To Use 
e Accurate Smooth Holes 


as the area of the cork or stopper will allow. 


s/t 
You can bore as many holes 


Insures Parallel Alignment of Borings 
Compact—Portable—Balanced 


$-23207 POWER BORING MACHINE—Portable, Electric, Sargent. 

A rapid, convenient cork and rubber stopper boring machine 

capable of producing holes of smooth uniform bore. 

This machine improves alignment, prevents injuries, saves 

time, facilitates assembly, disassembly and adjustment. 

The apparatus is essentially a condensed drill press with the 

vertical motion inverted, the drilling platform being elevated with 

respect to a fixed bearing head by a compound lever mechanism. 

In operation the spindle which holds the borer is driven at a constant 

rate of 800 r.p.m. by a V-belt drive. This speed provides clean 

fast cutting over the entire range of common diameters from 3 to 

32 mm. A safety limit adjustment saves cutting borer edges and 

eliminates frequent sharpening. This adjustable limit stop prevents 

contact of the cutting borer edge with the metal plate of the drilling 

platform but still permits penetration through the stopper into 

the rubber supporting mat and so assures clean breakout. 

An ejection rod supplied with the machine removes stopper plugs 

by inserting the rod through the hollow shaft and borer. Borers 

are locked in position in the spindle by an Allen screw. 

A special aluminum oxide sharpener supplied with the instrument 

maintains the correct cutting edge angle of the cutting borer 

to insure quick smooth boring and long borer life. 

Height, 1314 inches; width, 6 inches; depth, 14 inches; weight, 22 pounds. 
PRECISE BORING Complete with six S-23211 stainless steel cutting tubes, including one 
each size Nos. 1 to 6 inclusive, three knurled ring holders, one 

IN SECONDS S-23214 cutting tube for thermometers, one bottle of Aerosol 
lubricant, ejecting rod, and aluminum oxide sharpener. For 

operation from 115 volt, 60 cycle A.C. circuits $150.00 


For complete information write for bulletin No. PB 
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S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y. feature 


focused successively on the exit slit, it is 
necessary to vary the lamp-to-lens dis- 
tance and angle in a manner determined by 
the dispersion and diffraction characteris- 


Tiss series of articles presents a survey of the basic principles, 
ci wacteristics, and limitations of those instruments which find important applications in 
ci emical work. The emphasis is on commercially available equipment, and approximate 
p: ‘ces are quoted to show the order of magnitude of cost of the various types of design and 


ks 


cv istruction. 


9, Spectrophotometers (ontinuea) 


in selecting a spectrophotometer, one of 
the primary considerations should in gen- 
eral be to favor that instrument that is as 
simple in construction and employs as few 
coimponents as possible, consistent with 


Universal (Model 14, with battery and 
charger, $743). Both have the same op- 
tical design, which consists of a tungsten 
filament light source, a diffraction grating 
for producing the spectrum, a lens system, 
and a fixed slit. 


tics of the lens-grating combination. 

A specially-cut cam is attached to the 
wavelength dial, which upon being rotated 
tilts the table on which the lamp is mounted, 
and causes the lamp to travel along the 
arc shown by the dashed line in Figure 
28. The lamp filament is a thin, straight 
coil about 0.3 in. long. This light source 
serves as its own entrance slit, for the light 
is emitted from it in a narrow, sharply-de- 
fined area. 

The exact positioning of this filament on 
the locus shown in the Figure is critical if 


Use the required resolution, sensitivity, and re- A barrier layer photocell ; 
producibility. The absorption spectrum is the detector, and its photocurrent is dis- proper wavelength calibration and spec- 
loles of the sample determines the required res- played by a galvanometer. tral resolution are to be obtained. The 
olution; ie., if the spectrum contains A diagram of the optical circuit of the orientation of the filament is fixed by the 
sharp peaks (narrow bands), a high resolu- Coleman Junior Spectrophotometer is special slots in the lamp base, which insure 
tion instrument may be required; if the shown in Figure 28. A diffraction grating that the lamp can be inserted in its socket 
peaks are broad, the resolution of the is mounted in a permanent position be- in only one way. Fine adjustment of the 
llow. spectrometer (monochromator) may be tween a pair of lenses. The monochroma- filament position is made by means of the 
correspondingly low. The extinction co- tor exit slit is located on one side of this adjusting screws on the shaft of the wave- 
efficient and concentration (or thickness) lens-grating system, and the light source length cam. The lamp is an automobile 
of the sample determine the required sen- is on the other side. Any given wave- headlight type, with a rated life of 2500 
sitivity; i.e., only if the sample absorbs length of light from the lamp is brought to hours, and it draws 4.5 amp. at 6 v. 
most of the incident radiation need the a focus at the exit slit only for a certain 
photometer be capable of measuring and _lamp-to-lens distance, determined by the = —— 
jent. comparing low intensities. focal lengths of the lenses for that wave- lel! @. — 2 te “ 
hine If the purpose for which the spectro- length. Since the refractive index of glass bolas 
ave. photometer is intended is the determina- varies with wavelength (cf. previous dis- roa 1 
aves tion of the concentration of a colored con- cussion of dispersive power) the focal eal 
neiry stituent in a medium in which no other length must also vary with wavelength. | a 
constituent has an absorption band close 
to that of the desired substance, a low 
wet resolution instrument is in general to be 
preferred. It tends to be quicker, sim- 
tant pler, adequately reproducible, and more 
lean available (because it is less expensive) 
3 to than the high resolution instruments. On LAMP ARM 
and the other hand, a high resolution mono- 
ents chromator is necessary if (A) it is impor- AXIS OF 
lling tant to distinguish between substances ‘ibeweniianal 
unto having closely situated absorption bands, LENS 
‘out. (B) it is necessary to test for deviations GRATING | 
lugs from the Beer-Bouguer law, as in the in- 
orers vestigation of complex-formation equilib- | come | 
Trew. ria, (C) it is desired to identify species by 
nent the location and shape of the absorption anaes ee 
yorer bands, as in the study of molecular struc- aa Figure 29. Electrical circuit of the Coleman 
life. ture of chromophore-containing mole- MONOCHROMATOR Junior Spectrophotometer. 
cules. 
clal spee > ki »ments is 
, one cri stancy of light output of the lamp, since 
rosol lution, limited range instruments intended SS PHOTO CELL this is a single-channel, cell-in-cell-out 
For for routine service in analytical work to : ’ type of instrument. The _ inevitable 
10.00 expeusive, high resolution, versatile, re-  !¥re 28. The optical design of the Coleman = — fluctuations that occur in most power line 
: Junior ond Universal Spectrophotometers. supplies are too great to permit this type 
of instrument to be powered directly from 
Coleman Also, the grating spreads out the various the line. A good, high-capacity storage 
wavelengths in the incident beam (see battery (6 v, and at least 100 amp-hours 
HEA CALS Ti e Coleman spectrophotometers are Figure 9); hence, the angle between the capacity) is fully satisfactory. Alter- 
designed for routine analytical work, and light source and the grating must be varied natively, an electronically regulated power 
eo are istinguished by a considered sim- if different wavelengths are to be brought supply (No. 6-054, $130), or less desirably, 
Linols plicii v and economy of construction. Two to the fixed position of the exit slit. Thus, simply a constant voltage transformer 
> ae mod:is are currently being manufactured: in order to scan a_ spectral range, applied to the power line (No. 6-056, $23) 


the Junior (Model 6A, $430), and the 


i.e., to cause different wavelengths to be 


may be substituted for the battery. 
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The diffraction grating is a plastic rep- 
lica of a master grating, and contains 
7500 lines per linear inch. The grating is 
blazed so that a large part of the light in- 


VANOMF TER 
INDEX 


GALVANOME TER SCALE 


FAT: 


Junior Spectrophotometer is extremely 
simple, consisting of a barrier layer photo- 
cell and a galvanometer. The zero of the 
galvanometer can be adjusted mechani- 
cally, by means of a lever bar accessible 
from the top of the instrument case. The 
magnitude of the deflection produced by a 
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Figure 30. Schematic of the Coleman Universal Spectrophotometer. 


tensity is concentrated in the first order 
spectrum. The illuminated area is */, X 
4/5 in. 

The photometer circuit of the Coleman 


given light intensity can be adjusted elec- 
trically, by means of the fine and coarse 
controls shown in Figure 29. In the elec- 
trical adjustment, a current from a small 


dry cell is employed to oppose part of th: 
photocell current, leaving a difference cur- 
rent to deflect the galvanometer. 

The galvanometer scale on which the 
light spot from the galvanometer mirror ‘s 
focused has a removable translucent pane’, 
so that various panels calibrated in %7, 
optical density, or concentration of some 
constituent, can be substituted by the 
operator. 

A filter is mounted in front of the photo- 
cell (the “integral filter’? shown in Figue 
28) which is designed to compensate fur 
the variation in spectral sensitivity of the 
photocell over the range used in the instr:i- 
ment (400 to 700 millimicrons). That is, 
at those wavelengths for which the phot»- 
cell has low sensitivity, the filter passes a 
large fraction of the light; where photoc«|l 
sensitivity is high, the filter passes a small-r 
fraction of the light. 

Test tube-shaped cuvettes are used, aid 
cell holders are available for micro (ca. 
0.007 ml) to macro (10 ml) sized samples. 
For higher precision work, square cuveties 
with optically polished surfaces are avail- 
able. 

The dispersion of the instrument is 
linear, and the band width is 35 millimi- 
crons uniformly over the entire range. 
Photometric accuracy is + 1%T and repro- 
ducibility is 0.2%T at any %T value. 

Modifications of the Coleman Junior 
Spectrophotometer are available with an 
external jack for plugging the galvanom- 
eter circuit into a flame photometer or 
fluorimeter (Model 6C, $460), and with a 
higher resolution diffraction grating having 


(Continued on page A510) 


EET, NEW YORK 28 
TevepHone, REGent 4-6785 


207-11JEAST 


*QUARTZ CELLS OF 
REDUCED VOLUME 


retaining a 10 mm light path. 


® Constructed of highest purity optical fused silica 
® Light path of all cells guaranteed + 0.005 mm 
® Heavy walled and shock resistant 


Range: 1800 A° to 35000 A° 


UNIT COST 


$18-120 $22-240 
Minimum UVS US 
Capacity Silica Silica 


2.5ml $25.00 $20.00 
1.5 ml 27.50 25.00 
50mm 4.3mm 27.50 25.00 
750mm 3.0mm 0.8mi 27.50 25.00 


+ Requires diaphragm attachment ($25.00) for full efficiency 


SPECIFICATIONS 


$25-220 
Silica 
$15.00 
20.00 


20.00 
20.00 


$22-350 
Inner — Light Infrared 
Width Path Silica 


10 mm 
10 mm 


Height 


48mm 7.5mm 
50mm 5.0mm 


$20.00 
25.00 
25.00 
25.00 


WITH GROUND JOINT AND STOPPER: 


38mm 7.5mm 10mm 32.50 30.00 30.00 


OPTIMUM EFFECTIVE 
TRANSMISSION RANGE 


1800 A° to 12000 A° 
2200 A° to 24000 A° 
2200 A° to 35000 A° 
2500 A° to 22000 A° 


5 x10mm 4.3x 10mm 3x 10mm 


INSIDE CROSS SECTION 


7.5 «10mm 
CODE DESIGNATION 
$18-120 UVS Silica 

$22-240 US Silica 

$22-350 IR Silica (Near Infrared) 
$25-220 0 Silica 


*Will fit standard cell holders of Cary, Beckman 
and Zeiss spectrophotometers 
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Coleman automation of Dumas method 
speeds nitrogen determinations 


Automating each operation in the Dumas 
procedure, the Coleman Model 29 Nitro- 
gen Analyzer adapts the time-proven 
method to rapid, exact analysis of an almost 
unlimited range of materials. Highly suc- 
cessful tests have been made on experi- 
mental substances as well as on routine 
materials. 


In addition, many substances formerly an- 
alyzed by the Kjeldahl method have yielded 
to Coleman-instrumented analysis with 
thoroughly satisfactory results — tobacco, 
leather products, plastic resins, cereals, 
dog food, fabrics and fertilizers. 


Combustion times, temperatures and flow 
rates—all manipulations required in the 
Dumas procedure—are precisely pro- 


grammed into the instrument, allowing it 
to accommodate almost any material dis- 
sociable at temperatures under 1100° C. 
Programming makes analysis simple and 
straightforward . . . operator technique is 
eliminated as a source of analytical vari- 
ability. 

The instrument determines nitrogen in sub- 
stances containing from as little as 0.01% 
nitrogen to more than 75%. At the 10% 
level, it achieves an accuracy of better 
than +0.15%. 


A complete determination takes only eight 
minutes from sample input to final readout 
on the digital counter . . . there’s no need 
to wait several hours to get the answer 
you need right now. 


Write for Bulletin BB-258A. 
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14,400 lines per inch, giving a band pass 
width of 20 mp (Model 6D, $465). 

The Coleman Universal Spectrophotom- 
eter, Model 14, embodies the same opti- 
cal circuit as the Junior model, and also 
employs a barrier layer photocell and gal- 
vanometer read-out. However, the elec- 
trical circuit is more elaborate and versa- 
tile, as shown in the schematic diagram re- 
produced in Figure 30. Light intensities 
can be measured by direct deflection of the 
galvanometer, as in the Junior model, or by 
a null-balance arrangement, in which 
the galvanometer serves only to detect un- 
balance, and the reading that is made is of 
the position of the contactor on a slide- 
wire resistor. 

The variable resistors marked galv. fine 
and coarse are employed as in Figure 29, to 


FILTER 
PHOTOTUBE 


CAM FOLLOWER 


Figure 31. Optical design of the Bausch and Lomb Spectronic 20 Colorimeter. 


oppose a current from a dry cell against the 
photocell output, thus adjusting full-scale 
deflection of the galvanometer to corre- 


Why 
Philip Morris 
drains with 


Vuleathené 


in new 
McComas 


Research 
Center 


40 LABS 
COMPLETELY 
EQUIPPED WITH 
MAINTENANCE-FREE 
ACID-RESISTANT 
DRAINLINES 


Plumbing Contractor: B. & G. Olsen Co., Richmond, Va. 


This modern multi-million dollar 
research center is equipped with 
the newest in lightweight, non- 
corrosive drainage systems. 
Vulcathene meets every lab need 
because it’s the most complete 
line of sinks, traps, pipe and 
fittings, in sizes from 14” to 6”. 
Its smooth, non-adhering bore is 


scale-proof, clog-proof to chem- 
ical sludge. And, Vulcathene is 
an economical, quality system— 
assembled in seconds by the 
patented Polyfusion® method, or 
with leak-proof, hand-tightened 
eouplings—at half the cost of 
other systems. It will pay you to 
find out more about Vulcathene. 


NEW CATALOG tells all about this trouble-free, maintenance-free way 
to drain corrosive wastes. Write Dept. 449. 
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spond to some reference condition, such is 
the light transmission through a cuvette 
filled with the pure solvent. The contiol 
labeled blk is used for adjusting the galva- 
nometer zero when the photocell is dark; 
e.g., in nephelometry and fluorimetry the 
amount of light scattered into the detector 
by the pure solvent is taken as zero for the 
purposes of calculation, and in this instru- 
ment this low light intensity is electrically 
bucked-out by the blk control. The vari- 
able resistor marked bal is used when null- 
balance measurements are desired, and the 
fluor control adjusts the span of the hal 
slidewire, thus controlling the sensitivity 
of the balancing dial. 

The galvanometer gains in sensitivity by 
the long optical lever arm between the coil 
and the scale, and this is fitted into the 
compact space of the instrument by means 
of several mirrors, producing a so-called 
“folded” optical path. The sensitivity is 
0.005 microampere per scale division, and 
the galvanometer can be used for any cur- 
rent measuring application independently 
of the spectrophotometer by attaching the 
external circuit through the nephelometer 
socket shown in Figure 30. The instru- 
ment is designed to take, as accessories, 
flame photometer, nephelometer, and fluo- 
rimeter attachments. Photometric accu- 
racy is about +0.5%7. 


Bausch and Lomb 


A simple, economical, good-quality 
broad band spectrophotometer utilizing 
a replica diffraction grating as the dis- 
persing element is the Spectronic 20 Color- 
imeter ($235) of the Bausch and Lomb 
Optical Co., Rochester, New York. The 
optical circuit of this instrument is shown 
in Figure 31. 

The light source, phototube, and en- 
trance and exit slits are fixed in position. 
and the grating is turned in order to scan 
through the spectral range. Since a grat- 
ing is used, the dispersion is constant, and 
fixed slits can be employed. The limp 
and lens system produces a beam of volli- 
mated light on the grating, and elimi ates 
any criticality of the location or dimensions 
of the lamp filament. 

A vacuum phototube is used as d:tec- 
tor, and its output is fed to a bridge a: ipli- 
fier circuit, where it is amplified and read 
out on a rugged microammeter. Th: et- 
tire amplifier circuit is mounted on © Ie 
movable card; the manufacturing ech- 


(Continued on page A512) 
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Now... complete predictability for all fluids—available with GUARDED MAXIMUM 
complete protection for the flowmeters themselves. These precise a 
Predictability Flowmeters and special rugged Guards have been 
developed by Manostat Corporation to meet rigorous requirements 
of research and industrial laboratories . . . at very low cost. 
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*Trad°-mark for DuPont Tetrafluoroethylene Resin. 20-26 N. MOORE STREET 6K ) DEPT. 422, N. Y. 13, N. Y. 
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nique of ‘printed circuitry’’ is used in pro- 

ducing this card, and it is inexpensive eee 
enough that it may be replaced by an en- 
tire new circuit card whenever trouble 
arises. 

A 6-v, automobile headlight type of 
tungsten-filament lamp is used as the 
light source. A voltage stabilizer is an in- 
tegral part of the instrument, and serves to 
smooth out power supply fluctuations as 
large as 4 v. For larger fluctuations, an 
additional voltage stabilizer is required. cooperate 
The power input for lamp and amplifier is & SPUTTER 
the 110 v ac line. 

The diffraction grating contains about 
15,000 lines per inch, and provides, with 
the fixed slit widths employed, a band pass 
width of 20 millimicrons over the entire 
spectral range of 375 to 650 mz. By re- 
placing the standard phototube with a red- 
sensitive one, and adding a filter to remove 
scattered light of short wavelengths, the 
range can be extended to 950 mu. 

A very attractive, high resolution, re- 
cording spectrophotometer based upon a 
two-grating monochromator has recently 
been placed on the market by Bausch and 
Lomb. This is the Spectronic 505 (com- 
plete, for 200-650 my, $4285), and is shown 
in optical plan in Figure 32, and in actual 
appearance in Figure 33. 

The two replica gratings each contain 
about 30,500 lines per inch. The first 
produces an initial dispersion of the light 


(Continued on page A515) Figure 33. Photograph of the Bausch and Lomb Spectronic 505. 


Direct Measurement MEASURE MOLECULAR WEIGHT 
ae AND PARTICLE SIZE 


Refractive Index 


Figure 32. Optical circuit of the Bausch and Lomb Spectronic 505 recording spectrophotometer. 


The New Brice-Phoenix Differential : NEW BRICE-PHOENIX UNIVERSAL 
Refractometer uses a split cell to LIGHT SCATTERING PHOTOMETER 


measure the difference in refractive Measures: 
index between a dilute solution and 1. Absolute Turbidity 
2. Dissymmetry 

Depolarization 


Limiting sensitivity 3 X 10~¢. This instrument is listed in U.S. Government spec /i- 


For complete details write Dept. CE-3 cations for the evaluation of certain clinical materi-|s. 
For complete details write Dept. CE-2 


PHOENIX PRECISION INSTRUMENT CO. 
PHOENIX PRECISION INSTRUMENT COMPANY 
3805 N. 5th St. Philadelphia 40, 
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FIRST: LOOK NEW 


THESE OPTICAL & MECHANICAL FEATURES 


THEN: LOOK AT THE PRICE! / 


POLARIZING MICROSCOPE 


Here is a precision measuring instrument for both ortho- 
scopic and conoscopic observations, designed to meet the 
exacting requirements of science, education, and industry. 
Its many features make it ideal for work in chemistry, 
crystallography, mineralogy and biology as well as in the 
technology of paper, glass, textiles and petroleum. 


Note that UNITRON’S new Model MPS comes complete 
with optics and accessories and includes features usually 
associated only with much more costly models. 


e EYEPIECES: Micro 5X providing measurements to 

0.0025mm. and cross-hair 10X. The eye lenses focus to 
produce sharp reticle images and are keyed to prevent 
rotation. 


@ OBJECTIVES: 4X(N.A.0.1), 10X(N.A.0.25), 40X(N.A.0.65), 
achromatic, strain-free, each with centerable mount. 


@ NOSEPIECE: quick-change type for critical centering. 

e CONDENSER and POLARIZER: three-lens condenser 
with upper elements on a swing-out mounting, provides 

either parallel or convergent light. A dovetail-slide 

focusing mount and iris diaphragm insure optimum 

illumination and resolution. 


¢ POLAROID POLARIZER: rotatable through 360° and 
graduated every 45°. Plano-concave mirror. 


@ ANALYZER: Polaroid, in sliding metal mount. 


¢ BERTRAND LENS: for the study of interference figures, 
fixed-focus lens is centerable and mounted in a slideway. 


¢ STAGE: diameter 115mm., revolves through 360°, gradu- 
ated in degrees and reads to 6’ with vernier. The top is 
calibrated in mms. in two directions and is drilled and 
tapped for an accessory mechanical stage. Stage clips. 


¢ COMPENSATORS: two compensators are included; a 
quarter-wave plate and first order red plate. These fit 
into a slot above the objective lens. 


e FOCUSING: coarse and micrometric fine adjustments. 
¢ STAND: heavy stand, arm inclines to horizontal position. 


Condenser and Polarizer 


Quantity prices on three or more. U PR O 


Accessory mechanical stage... . . 
; INSTRUMENT DIVISION OF UNITED SCIENTIFIC CO. 
ee 204-206 MILK STREET - BOSTON 9, MASSACHUSETTS — 


| Please rush UNITRON Catalog on Microscopes. 


AVAILABLE ON FREE 10 DAY TRIAL 
Send for complete catalog on UNITRON Microscopes. 


State 
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new...low cost 


EDUCATIONAL 
TRAINING 


for teaching the Nuclear Sciences 


Atomic Accessories Inc. now offers you a complete range of basic 
nuclear instruments and systems for effective classroom 

demonstrations and laboratory experiments. Four integrated counting 

systems, each of which features one or more of the instruments 
shown below, provide a choice of GM, proportional, and 


scintillation counting. All equipment is reliable... . 


rugged... 


compact... and priced to meet the most modest budgets .. . 


Model WSS-93A 


WELL SCINTILLATION SYSTEM 
Model WSS-93A 
An efficient, highly sensitive, simplified sys- 
tem. Quantitatively measures small size sam- 
ples of gamma emitting isotopes in powder 


or liquid form. 


UNIVERSAL TUBE MOUNT 
Model TM-220 
Accepts 3 types of counters: end-window (as 
shown), gas-flow, and scintillation detectors 
(gamma, well-type gamma, alpha, beta, fast 
and slow neutron). Lightweight, rugged plas- 
tic. Optional lead shielding. 


without any compromise in quality. 


Model WFC-167A.. 
(Without Shield): 


Model WFC-167A 


Model BA-123 


WINDOW GAS FLOW COUNTER 
Model WFC-167A 
Ideal for samples that are especially suited to internal 
counting. Features excellent stability, reproducibility, 
and sensitivity without any of the effects of aging and 
deterioration. 


GM SCALER 

Model BA-123 
Exceptional reliability, simple design, employing Deka- 
tron cold cathode glow tubes. 5-digit count capacity. 
No mechanical registers. Basic for various counting 
problems with radioactive materials. 


For further information, please ask for our complete 8 page brochure on educational training aids, 
or contact our representative in your area. 


ATOMIC 


OCCESSO“ES INC. 


Subsidiary of Baird-Atomic, Inc. 
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811 West Merrick Road, Valley Stream, New York 
Contact your Baird-Atomic sales office in: 


Chicago, Detroit, Dallas, Los Angeles, San Francisco. 


Boston, New York, Philadelphia, Pittsburgh, Washington, D. C., Atlonta, 


i 
f 
a 
b 
b 
fc 
in 
sl 
m 
; 
be 
m 
4 The 
refe 
nat: 
ata 
a fe 
core 
mot 
deer 
no 
absc 
scan 


tHlonta, 


Chemical Instrumentation 


in: ident on it; the second grating serves the 
functions of doubling this initial dispersion, 
ani eliminating the interference of second 
ari higher order spectra with the desired 
fir-t order. The entrance and exit slits 
ar. fixed in size, since the dispersion of the 
gr ting is uniform. With the standard 
slis, the band pass width is 0.5 mp. A 
la’ zer exit slit is provided for low intensity 
m. asurements, such as are encountered in 
reectance or fluorescence work, giving a 
pass width of 5 On special 
orer, narrow slits are available to give 
ba id widths of 0.2 mu. 

‘his is a double-beam, ratio-recording 
insirument. The light from the source is 
fo ised as a 10 X enlarged, achromatic 
im ge of the lamp filament on the entrance 
sli‘. from whence it diverges to the colli- 
msting mirror, which directs a parallel 
be: m of light onto the first grating. The 
lig!it from the second grating is focused on- 
to ‘he exit slit, beyond which it strikes the 
beam splitter. The latter is an arrange- 
ment of alternately oriented mirrors, as 
shown in Figure 34, which sends half of the 
beim to the reference channel, and the 
other half to the sample channel. The 
light leaving the beam splitter is chopped 
by the beam switch, which consists of a 
rotating housing surrounding it, with holes 
so placed as to pass the light alternately to 
the reference and sample channels respec- 
tively, during each cycle of rotation. The 
light from the two channels is caused to 
come to a focus at the photomultiplier. 


UGHT TO 
BEAM SWITCH 


J 


~ UGHT FROM 
EXIT SLUT 


Figure 34. Detail of the beam splitter used in 
the Spectronic 505, showing the stack of alter-. 
nately-oriented reflectors. 


The latter, therefore, alternately sees the 
light that came through the sample and 
reference channels, and produces an alter- 
hating signal the amplitude of which is a 
measure of the ratio of the two intensities. 

The speed with which the instrument 
scan: through its wavelength range is set 
ata convenient, high value. However, by 
a fe-dback arrangement between the re- 
cording pen motion and the scan drive 
moter, the scanning speed automatically 
deer ases when the rate of change of pen 
trav! increases. Thus, the spectrum is 
scan)ied rapidly over regions where there is 
ho s'rueture, and slowly where there are 
abso ption bands; the sharper the band 
is, the more slowly does the instrument 
scan. and the more time does the pen have 
to di ww an accurate record. 


(Continued on page A516) 


Today’s best buy in a 


recording spectrophotometer! 


... Spectronic 505° Recording Spectrophotometer 
... from $3685, less than half the cost of the others 


No other recording spectrophotometer has ever won such prompt 
acceptance. In just a few short months it has become the best seller 

in the field. And with good reason. High accuracy and speed of analysis 
make it a sensible buy for recording transmittance, linear absorbance, 
reflectance and emission throughout the UV and visible ranges. 

But consider its astonishingly low price . . .add up its exclusive features 
...and you’!l see why so many laboratories have 

specified it as today’s best buy. 


e@ Certified-Precision Diffraction Grat- @ Precise reflectance values are easily 
ings—high resolving power and linear obtained. 
dispersion; constant, narrow band  @ Only $3685, visible range; $4285, UV- 
pass. Visible. 
e Exclusive electronic sensor—automa- 
tically gives faster, more 
accurately. 
e Exclusive long life air- BAUSCH & LOMB INCORPORATED 
66109 Bausch St., Rochester 2, N. Y. 


No water cooling lines 
and drainage. ( Send me Spectronic 505 Recording 
Spectrophotometer Catalog D-2009. 


BAUSCH & LOMB 


2 
8 
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Removable gears permit the total wave- 
length range in a scan to be 150, 300, or 
600 my on the 11 X 17 in. chart paper pro- 
vided. The wavelength span is linear. 
The chart drive can be disconnected if it 
is desired to record absorbanee as a func- 
tion of time. Gears are also provided for 
recording of light intensities in terms of 
percent transmittance (on ranges of 0-100, 
0-10, or 0-200%), or optical density (on 
ranges 0-1, 1-2, or —0.3 to +0.7). 

A combination light source is available 
that contains a tungsten lamp, a mercury 
lamp (for wavelength calibration), and a 
hydrogen lamp. An 1P28 photomulti- 
plier tube is used as detector over the en- 
tire range of 200 to 700 mu. Wavelength 
accuracy and reproducibility are +0.5 my; 
photometric accuracy and reproducibility 
+0.005 at an optical density of 0.4 (i.e., 
+£0.3% at 25%T). 


Perkin-Elmer 


A double monochromator recording 
spectrophotometer employing quartz op- 
tics is the Model 4000-A spectrophotom- 
eter of the Perkin-Elmer Corp., Norwalk, 
Connecticut ($8950). The optical dia- 
gram is shown in Figure 35. 

A two-position mirror focuses light from 
either a tungsten or a hydrogen lamp onto 
the entrance slit of the monochromator. 
The beam is rendered parallel by a colli- 
mating mirror, and dispersed by the first 
quartz prism. The prism has a Littrow 


Figure 35. Optical schematic of the Perkin-Elmer Model 4000-A recording spectrophotometer. 
light source mirror; 3, 9, collimating mirrors; 4, 8, Littrow-mounted quartz prisms; 6, mirror slit; 


1, 
i, 


chopper; 14, cuvettes; 15, PbS detector; 16, photomultiplier detector. 


the prism is reflected at the back surface, 
undergoing further dispersion, and emerg- 
ing from the same prism face through 
which it entered. A narrow band of this 
initial spectrum passes through a mirror- 
slit (a 7-shaped slit, with one member of the 
T a mirrored surface) into the second half 


of the monochromator, where it is further 
dispersed by the second Littrow-mounted 
quartz prism. The selected wavelengths 
emerge from the exit slit and are chopped, 
to create a fluctuating light signal for 
easier amplification subsequently in the 
(Continued on page A518) 


mirror backing, so that the light entering 


E-C APPARATUS SERIES 500 COUNTERCURRENT FRACTIONATOR 


e ALL GLASS extraction train. 
BALL-JOINT connections. 
TEFLON-LINED screw caps for access 
to each tube. 

COMPLETELY CLOSED extraction train. 

ACCESSORY CONNECTORS for re- 

cycle or single withdrawal operation. 

RACK-MOUNTED assembly. 

SINGLE OPERATION empties all tubes 

simultaneously. 

INTERCHANGEABLE BANKS for quick 

assembly. 

INTERCHANGEABLE RACKS for 100 

20-ml tubes; or 35 80-ml tubes. 

AUTOMATIC DRIVE totally enclosed 

in stainless steel cabinet. 

CYCLE ADJUSTMENTS by panel con- 

trols. 

ADJUSTS for equilibration, settling, 

drainage, decantation. of 100 20-ml tubes on base 24” x 34”. 
SEND FOR FURTHER INFORMATION AND DETAILED SPECIFICATIONS. 


E-C APPARATUS COMPANY 


538 WALNUT LANE, SWARTHMORE, PA. 


@® EC520 COUNTERCURRENT FRACTIONATOR with two rack: 


A516 / Journal of Chemical Education 


the i 
mir 
44 
‘ 
yi 

& 
4 
Z 
» 
We 

inf. 
inf. 

SAL 
CLE 
4 


urther 
unted 
ngths 
ypped, 
il for 
n the 


‘ks 


Need Laboratory Supplies or Equipment ? 


contact 


BECKMAN 
COLEMAN 
INT. EQ. CO. 


60 cycle. Draws 15 watts. 
Each . 


up to 500 grams. 


We will gladly furnish detailed 
information on these items. 


SAL‘S BRANCHES AND WAREHOUSES 


1945 East 97th Street ©6265 Wiehe Road 


ranges from 10 mv to 100 volts and 5 calibrated current ranges 
from one microamp to 10 milliamps. Compact and portable— 
weighs 11 pounds. Equipped with gears to record at 1” and 15” 
per hour. Housed in rugged aluminum case. For 115 volts AC, 


SARTORIUS KILOMAT Ili BALANCE 


cally damped. Reading is direct on optical scale, 0 to 1010 grams 
in 1 gram divisions. Above 1000 grams, 1000 or 2000 gram 
built-in weights are added mechanically. Taring device goes 


Each... ... - $667.00 
(H-2497-10 Same, without tare device . . . $567.00) 


B&L OPTICAL 
AMER. OPTICAL 
ZEISS + LEITZ 


AINSWORTH 
BECKER 
SARTORIUS 


Here is a low cost, versatile 
and well-designed recorder 
which is constructed for labo- 
ratory use. 

H-56970 Laboratory Re- 
corder, YSI Model 80. 
Records output of Iab in- 
struments with meter readout 
—pH meters, thermocouples, 
pressure transducers, etc. 
Covers 5 calibrated voltage 


$295.00 


The Kilomat Ill is an auto- 
matic balance for weighings 
up to three kilograms. This 
direct reading balance is 
another quality product of 
Sartorius. Available with or 
without tare device. 

H-2497 Balance, Sartorius 
Kilomat Ill, with tare device. 
Capacity, 3000 grams; ac- 
curacy, 0.2 grams. Magneti- 


PRECISION SC.CO. 
LAB. FURN. CO. 
LABLINE 


WHATMAN 
FILTER PAPER 
E&o0-S&S 


mMC&B 
J.T. BAKER 
MALLINCKRODT 


We invite your consideration of the following new items: 
YSI RECORDER 


BECKMAN MODEL 72 pH METER 


This is Beckman’s new “Econ- 
omy Model”—it is a highly 
reliable, line operated pH 
meter for rapid and ac- 
curate measurements of 
liquids, pastes and semi- 
solids. 

H-28925 Beckman Model 72 
pH Meter, line operated. 
Range, 0-14 pH; accuracy, 
+0.1 pH; repeatability, 
+0.05 pH. Permits measurements from 0 to +500 mv or 0 to 
+1000 mv (with certain adjustments). Suitable for Kari Fischer 
titrations. Operates with only three controls. Complete with 
combination electrode, electrode holder assembly and rod, 
buffer solution, cord and plug. 


Here, for the first time, is a superb multi-function machine tool 
for laboratory use. Ideal for making small parts and machined- 
to-scale models, it permits tolerances to .0005”. 

H-40500 UNIMAT, Basic Unit. This ingenious unit, which is only 
16” long but a hefty 30 pounds, can ultimately serve as 10 
power tools on one base. Includes complete lathe bed with 
rotating headstock, tailstock and cross-slide assemblies; 3500 
rpm 1/15 HP motor; 3-jaw universal lathe chuck; %” drill chuck; 
face plate; lathe dog; grindstone arbor; tool post; two dead 
centers; and upright steel post. With 32-page manual. For 
115 volts AC. 


HARSHAW SCIENTIFIC 


ARSHAW 


CLEVELAND 6, OHIO CINCINNATI 13, DETROIT 28, MICH. HOUSTON 11, TEXAS 


9240 Hubbell Ave. 6622 Supply Row 


Division of The Harshaw Chemical Co. « Cleveland 6, Ohio 
SUPPLYING THE NATION’S LABORATORIES FROM COAST TO COAST 


LOS ANGELES 22, CAL. 
3237 So. Garfield Ave. 


OAKLAND 1, CAL. PHILADELPHIA 48, PA. 
5321 East 8th Street Jackson & Swanson Sts. 


SALES OFFICES + Baton Rouge 6, La. * Buffalo 2, N.Y. © Hastings-On-Hudson 6, N.Y. © Pittsburgh 22, Pa. 
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the Complete Line 


Multi-Channel 
Analyzers 


RIDL offers the most complete line of Multi-Channel Analyzers 
ever offered by any manufacturer. From 100 channels to 
channels—from vacuum tube units to transistorized models, these 
are all STANDARD items. RIDL Multi-Channel Analyzers are 
presently in use in all AEC National Laboratories and other major 
nuclear research centers in the United States and abroad. 


Amplifiers 


From basic models to deluxe units 
with discriminators and high volt- 
age power supplies, RIDL offers an 
amplifier that will fill your every 
requirement. Whether you want 
an Argonne, Brookhaven or Oak 
Ridge design, these are all manu- 
factured by RIDL. 


Scintillation Counters 


RIDL offers a full line of scintil- 
lation counters — to fit 
every requirement from basic 
probes to deluxe guaranteed res- 
olution models. These units may 
be used to detect any type of 
radiation by simply inter-chang- 
ing crystals. 


Spectrometers 


A complete family of scintillation spec- 
trometers is available from RIDL. 
From portable models to completely 
automatic recording systems, RIDL is 
the recognized leader in the design 
and manufacture of these units. 


Scalers 


RIDL manufactures the most com- 
plete line of scalers on the market 
today. From conventional vac- 
uum tube units to completely 
transistorized models—from sim- 
ple utility scalers to fully auto- 
mated printing scaler systems, 
these are all STANDARD pro- 
duction items. 
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ALSO - - 
W End Window Counters. 
Gas Flow Counters. 
' Gas Sample Counters. 
M Cosmic Ray Counters. 
 PreAmplifiers. 


 Coincidence/Anti- 
Coincidence Analyzers. 


_# Single Channel 
Analyzers. 


Count Rate Meters. 

Plug-in Counting Units. 

' Electronic Sweeps. 

High Voltage Supplies. 

Low Level Counting 
Systems. 

Radiation Monitors. 

Printers. 

Recorders. 


Reactor Control 
Instruments. 


Pulse Generators. 


Automatic Sample 
Changers. 


i Custom Equipment. 
Electronic Timers. 


Ridliation 


Development Laboratory, Ine. 


NORTHLAKE, ILLINOIS 
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electronic circuitry. This light is the 
split into two beams, one of which passe 
through a reference channel, while th: 
other traverses the sample channel. Tw 
detectors sense the two beams, producin, 
two independent electrical signals. Thes 
two ac signals are compared lecticnicall: 
to yield the ratio of the light intensities j 
the two channels. 

The combination of two prisms give 
high dispersion, and the use of prism 
rather than gratings leads to very low con - 
tent of scattered light in the final measure | 
intensity. This type of construction i., 
however, considerably more expensiv: 
than the double-grating monochromat«: 
discussed previously. The stray radiatio, 
is less than 0.005% between 220 and 15() 
mu. Resolution is 0.1 mp at 250 my, in- 
creasing to 3 mp at 1500 mu. This 
instrument features variable scan rates, 
controlled by the rate-of-change of pon 
travel, so that scanning is rapid over 
regions with little structure, and slow whee 
absorption bands are encountered. 

The 100% line of a recording spectro- 
photometer is the line that is drawn when 
the reference substance (e.g., air or sol- 
vent) is in both channels. Ideally, this 
should be a perfectly flat line at 100%7, 
but in practice considerable deviation 
from that value may be expected, due to 
non-uniform differences (optical, electri- 
cal, and mechanical) between the two 
channels; these deviations may vary with 
time, and with manipulations of the cu- 
vettes. This is the reason that a base 
line should be run at frequent intervals 
with every such instrument. The Model 
4000-A provides a convenient electronic 
control for operator adjustment of the 
100% line. Along the length of the ten- 
turn wavelength potentiometer are 18 taps, 
each connected to a manually adjustable 
variable resistor. The movable contact 
of the helical potentiometer is driven by 
the wavelength motor and scans the 
eighteen taps, spread across the wave- 
length scale. At any point where the 
100% line is too high, one of these adjust- 
able resistors can be varied to bring it 
down; if at some other wavelength the 
100% line is too low, a different resistor 
can be varied to raise it. 

This spectrophotometer can be used to 
cover the range 200 to 2800 my, employ- 
ing a photomultiplier detector for the ul- 
traviolet and visible regions, and a lead 
sulfide photoconductive detector for the 
near infrared. Wavelength accuracy on 
the recording paper ranges from +0.08 mu 
at 200 mu to +10 my at 1500 mz. Photo- 
metric accuracy is +0.5%T. The recorder 
is of the drum type, taking an 11 X 17-in. 
chart. The slit is adjustable and is :c- 
curate to +0.003 mm below 0.040 mm 

A number of accessories is available, ‘n- 
cluding a_ diffuse reflectance sph«re 
($1975), flame attachments ($750), rep: ti- 
tive scanning mechanism ($400), and p- 
tical rotatory dispersion unit ($2500. 


Zeiss 


A quartz prism, non-recording spec! 
photometer similar in design to the Be k- 
(Continued on page A520) 
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3000 


2500 


186-8500. 


(custom bo my) 


2000 


1500 


1000 


500 


A single source for all your 
spectro needs. .. Ultraviolet; 
Visible, and Near-Infrared spectro- 
photometers. Only Beckman 

offers five different manual and 
automatic recording instruments, 
with wavelength ranges for all 
requirements, from 170 to 3500 mu. 
Each is the product of Beckman 
engineering experience and 
leadership spanning more than 

20 years. You can choose the 

new, low-cost DB* for manual 
direct-reading, or automatic recording 
with potentiometric recorder. .. 

the Model B for fast, accurate, 
routine analyses. ..the DU®, world- 
renowned laboratory workhorse... 
or the versatile ratio-recording 
DK*-1 and DK-2 (also customized 
for far-UV ). One of these Beckman 
precision instruments will serve 
your specific applications best. You 
don’t pay for more, nor accept 

less than you require. 4 In 
addition, with Beckman, you gain 
maximum measurement versatility 
through a full line of accessory 
attachments and absorption cells... 
skilled application engineering 

to help you with your sampling and 
measurement problems... prompt 
attention from a large complement 
of dealer sales and service 
personnel in more than 110 U.S. 
and Canadian locations. For 
details, call your Beckman dealer 
or write for Data File 36-9-03. 


Beckman: 
Scientific and Process | Instruments Division 


Beckman Instruments, Inc. 
> DS Ll 2500 Fullerton Road, 
GWs Fullerton, California 
2 YEARS 


*Trademark, Beckman Instruments, Inc. 
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NEW! 


VERSATILE 
VORTEX JR. 
MIXER 


Convenient 

Efficient Mixing 

Just hold the tube or other 
vessel in your hond... press 
it against the revolving neo- 
Prene cup. A vortex forms 
at once for immediate mix- 
ing oction! 


Stoppers ...No Rods 
No Finger Capping 
Saves time and energy. For use whenever | 
@ quick mix is called for . works well. 
_ with any shape vessel. 
e Test tubes . . . micro to 40 mm. 
e Centrifuge tubes _ .. all sizes 
@ Florence or Erlenmeyer flasks... 
small size 
Square or specially-shaped tubes 


Ask your laboratory supply 
for d or 


SCIENTIFIC INDUSTRIES, INC. 
‘Dept. JCE-9A, 15 Park Street 
Springfield 3, Massachusetts 


Repeats Present 
Volume 


© Setting locks in place 

© Available to fit 
standard syringes in 
Ye 
and 10 cc. sizes 


EASY TO HANDLE 


Fine-thread adjusting screw 
permits accurate setting to 
any volume... comes apart 
or reassembles with a slight 
twist without changing the 
setting. 


Any syringe 
becomes an 
AUTOMATIC 
PIPETTE 


with this simple 
new attachment. 


Ask your laboratory supply 
} dealer, or write directly to: 


Seientifie 
Industries, Inc. 


| Dept. JCE-9B, 15 Park Street 
Springfield 3, Massachusetts 
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man Model DU is manufactured by the 
Carl Zeiss organization, available in the 


only if the spectral band width is 1.5 nip, 
or greater. If 0.2% noise is acceptable, 
the band width can be reduced to 0.5n:y, 
and for 0.3% noise, a band width of 0.2 ay 
can be obtained. 


LO, 


photometer. 


U. S. through Carl Zeiss, Inc., New York 
17, New York. It is their Model PMQ 
II Spectrophotometer ($4400), and is 
shown in Figure 36. 

Either a tungsten or hydrogen light 
source in the lamp housing has its light out- 
put focused onto the entrance slit of the 
monochromator. The light is chopped at 
this point, then collimated, and finally 
dispersed by passage through a Littrow- 
mounted quartz prism. The selected band 
of wavelengths leaving the exit slit trav- 
erses a cuvette, and impinges on the de- 
tector (either a photomultiplier tube for 
the UV and visible, or a photoconductive 
cell for the near-IR). The ac signal from 
the detector is amplified, and presented 
for read-out on a galvanometer. 

The spectral range is 200 to 2500 my; 
wavelength accuracy is +0.05 my at 250 
my, increasing to +8 The 
monochromator is detachable from the 
lamp and cell housings, and is completely 
symmetrical, so that either slit can be used 
as the entrance slit. This facilitates modi- 
fication of the instrument for special appli- 
cations or unusual types of absorption 
cells. 

The chopping of the light beam, and the 
use of ac amplification, eliminate the prob- 
lem of drift in the measurements due to 
change in the lamp intensity or power sup- 
ply voltage. Hence, high capacity storage 
batteries, or electronically regulated power 
supplies are not needed for the lamp cir- 
cuit. 

The band pass width of this type of 
spectrophotometer depends upon the 
value of the amplifier gain being used 
which in turn depends upon the photomet- 
ric accuracy desired. For example, if 
the monochromator is set at 320 my, the 
light source is the tungsten lamp, and the 
detector is the photomultiplier, a noise 
level of 0.1% can be achieved at full-scale 
deflection of the read-out galvanometer 


Figure 36. Schematic diagram, and actual appearance, of the Carl Zeiss Model PMQ Ii Spectro- 


temp bowing Power supply for lomps 


Other instrumentation is also available 
from this manufacturer, including a double 
monochromator (with either two quartz 
or two glass prisms), as well as reflectance, 
fluorescence, and flame attachments. 
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MADE IN WEST GERMANY 


PMQ 


louble 

juartz 

tance, This instrument offers universal applications for rapid, reliable and 

accurate photometric measurements of liquids, gases and solids 

A at the highest resolving power of the spectrum. 

otom- 

382-4 

gs J The spectral region ranges from far-ultraviolet 200 my to near- 

~ infared 1,000 mu (2,500 mu by using a lead sulphide cell). The 
instrument operates directly on 110-volt A.C. Voltage fluctuations 

Be of + 10% to — 15% can be compensated for by means of its com- 

48). . bined magnetic and electronic voltage stabilizer. The transmission 
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h the 
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and extinction scales are enlarged and projected on a ground-glass 
window, assuring parallax-free readings. 


TARE, 
oy ae os The adjustment of the slit and that of the wave length is guaran- 
hem. 600 “0 we teed to be free of lost motion. The slit width can be set within 0.2 


vale Extinction curve of benzine vapor my absolute. As a consequence of the friction-free design, no lost 

and motion is evident when setting the wave length. For instance, the 

Bs Following Attachments combined error of setting and reading the wave length is guar- 

are available anteed to be no greater than +0.05 my at 250 my. The effective 

Finieitiisiasde, Aeviiiibiinisns length of the projected micro wave length scale is enlarged so that 

Chromatogram Attachment it is equivalent to a scale approximately 4 feet long and has a range 
Reflectance Attachment from 200 mu to 2,500 mu. 


Write for free, detailed specifications to 


SCIENTIFIC INSTRUMENT DIVISION 


COMPLETE 


485 FIFTH AVENUE, NEW YORK 17, N.Y. 
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Exclusive new expanded polystyrene 


An exclusive development of General Chemica!, this new 
“one-way” case holds four 5-pint “C.P.” acid bottles in 
contoured pockets formed of shock-resistant low den- 
sity expanded polystyrene. Here is still another packag- 
ing “break-through” from America’s leading producer 
of laboratory and scientific chemicals . . . another exam- 
ple of continuing B&A leadership in reagent packaging. 


Smaller! Lighter! The new case is substantially smaller 
than old-fashioned containers and is far easier to store 
and handle. Tare weight with empty bottles is less than 


A522 / Journal of Chemical Education 


New expanded polystyrene case offers advantages 
never before found in ‘‘C.P.”" Acid containers! 


11 pounds. This saves you money on freight. 


Easier to handle! Convenient finger grips make case easy 
to lift and carry. Top and bottom specially designed with 
interlocking feature for safe stacking. 


Safer! The new polystyrene case is chemically resistant, 
and it is weather-resistant, too. Withstands outdoor s‘or- 
age. Bottles are “cradle cushioned,” fully protectec in 
form-fitted polystyrene pockets. 


Stronger! The new case is far stronger than other “cne- 
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Lighter! 
Stronger! 
| Sa fer! 


case for B&A "C. P.” Acids! 


Easier to lift and handle! Safer . . . proved in rugged drop tests! 


Easier to stack! Lighter weight . . . less than 11 Ibs. with empty bottles! 


way” cases now in use for “C.P.” acids. In thorough and 
extensive testing, it has met the most stringent ICC drop 


and test requirements . . . bottles remained unharmed after 
with 16 separate drops from a 4-foot height! 
Orc Now! These new units are now ready for shipment 
“— from General Chemical’s B&A distributing points coast 
4 to coast. They have had more than a year of intensive GENERAL CHEMICAL DIVISION 
ac in research and testing and are proved superior to any 40 Rector Street, New York 6, N. Y. 
other type of “shipper” now available! For further in- 
ids formation, phone or write your nearest B&A office. BAKER & ADAMSON® “C.P.” Acids 
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Classmaster consists of precision electronic Demonstrator, thin wall Geiger Tube, Geiger Tu) 
Probe and Cable, Calibrated Experiment Board, two Beta-Gamma Radiation Sources, three scatlé 
Shields, 45 lead, aluminum, and cardboard Absorber Sheets, and a detailed Experiment Nianué 


' 
A 
nuclear demonstration system 
Practical (low cost 
be 
as 
‘ 
| 


Determinir 
Coincidenc 
Loss 


Steir all science classes 


Measuring . 
Radiation 


Scatter 


Teaching radioactivity 


in the classroom and in the 


laboratory is easy with the 


| 


Nuclear-Chicago Classmaster”® 


The Classmaster is a complete 


radioactivity training system for both 


gplatform lectures and laboratory ex- 
periments. Everything you need is | Plateau ar 
Geometry 
supplied including a manual with lec- © Ertect 
ture material, experiments, questions 
and answers, and suggestions for fur- 
ther study. Radioactivity is indicated by 
a flashing light, a loudspeaker, and a 
foe large meter which shows the count rate. 
oa Radiation sources are absolutely safe to 
use yet provide sufficient activity for _ Measuring 
Radiation 
accurate quantitative measurements. Absorptior 


Demonstrator permits tracer studies 
using easy-to-obtain license exempt 


quantities of P-32, I-131, etc. Classmaster 


is only $194.50 complete. We would be 


pleased to accept your order for imme- 


diate shipment. If you want further 


oe information just ask us to send the 


Classmaster brochure. 


Tracer 


Studies in 
Plants anc 
Animals 


nuclear-chicago 


343 E. HOWARD AVE., DES PLAINES, ILLINOIS 
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“CUSTOM” JOBS 


Widest Variety of Metals and Non-Metallics 
For Every Corrosion and Contamination Problem 


Only in high priced, slow delivery ‘‘custom built”? pumps are you able to 
secure anything approaching the variety of special metals and non-metallics 
offered in the Eco line of standard, stock, Chemical Pumps. Reason for the 
great versatility of these pumps in meeting the requirements of all com- 
mercial chemicals, acids, oxidants, alkalies, aromatics and solvents, including 
the most reactant and hazardous fluids. 

Metals used in Eco Pumps embrace the stainless steels 304, 316 and 
Carpenter 20; Stellite*, Hastelloy* B and C, monel, nickel, zirconium 
and titanium. Non-metallics include Teflont, phenolic plastic vesinn, 
Hypalont, Nylon, Penton*, ceramic, carbon, ete. 


Complete Interchangeability of Parts 

Precision uniformity in manufacture permits complete interchangeability of 
parts, allowing unlimited combinations of housing and trim materials to 
exactly meet customer’s requirements and to facilitate field servicing or 
conversion of pumps to new services. 


Mass Produced and Stocked for Quick Delivery 

Eco Pumps are produced in volume on automatic “program” machine tools 
of advanced design, where multiple operations are performed to reduce 
needless labor and handling. This results in lower prices to the user. 

It also insures at all times, a large stock of complete pumps and part sets 
ready for immediate delivery. 

It will pay you, as it has many others, to standardize on Eco for all small 
chemical pump requirements. Write for literature on the complete Eco line. 


ECO ENGINEERING COMPANY 


12 New York Avenue NEWARK 


GEARCHEMS®: If you require self-priming 
and intermittent or sustained operation with 
constant flow metering and reproducible 
accuracy within + one per cent, depending 
on viscosity—select the Eco GEARCHEM 
Pump. For temperatures to 400°F, viscos- 
ties to 10,000 SSU, capacities to 10 gpm, 
pressures to 100 psi. 


ALL-CHEM®: If you want linear, nor- 
segmented, non-foaming flows, ideal for 
shear sensitive emulsions and safe for auto- 
detonating fluids—select the Eco ALL-CHEM 
Rotary positive displacement pump. For re 
duced viscosities and temperatures to 250°F, 
capacities to 10 gpm, pressures to 75 psi. 


CENTRI-CHEM®: If you want a widely 
applicable centrifugal pump handling most 
chemicals including slurries with particle 
size up to 44%”, as well as troublesome sticky 
fluids—select the Eco CENTRI-CHEM. Capat- 
ities to 40 gpm, heads to 57 ft. 


MINILAB®: If you want an aii-purpose 
laboratory and pilot plant pump to andl 
severe corrosives, ‘round the clock- select 
the Eco MINILAB. Capacities from 0 to 
2 gpm, pressures to 100 psi. Rev: ‘sible, 
self-priming. Yields linear flow ideal for 
constant flow metering. 


*Union Carbide Trademarks. t Du Pont Trac emarks. 
* Hercules Powder Trademark. 
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Unretouched photographs taken during the incineration 


of S&S Ash-Free Analytical Filter Paper 
Z, Ash at end stage of incineration. 


Platinum crucible with 20 gr. 
4 $&S Ash-Free Analytical Filter Paper. 


Crucible after completed incineration. 


Ask for S&S “Ash-Free” Analytical Filter Papers 


For many years S&S Ash-Free Analytical Filter 
Papers have been known for their extremely low 
ash content. They have been the choice of 
chemists who must have the most precise work- 
ing tools. 

To our knowledge, there is no filter paper with 
lower ash content on the market. In fact, ash con- 
tent of S&S Quantitative Papers is considerably 
lower than all other papers we have tested — less 
than 0.007%. 


MAKE YOUR OWN TESTS 
with a 


FREE S&S SAMPLER 


Mail the coupon for a free S&S Filter 
Paper Sampler made up of many grades. 
There is no obligation. 


And, improved S&S methods of research coupled 
with rigid quality control methods, assure mainte- 
nance of S&S low ash standards lot after lot, for 
unsurpassed precision. 

Ask your laboratory supply house for S&S Analyti- 
cal Filter Papers—the finest, most precise filter 
paper you can specify. Yet S&S quality costs no 
more. If you would like to receive a free S&S 
Filter Paper Sampler, described on this page, just 
mail the coupon below. 


Carl Schleicher & Schuell Co. 
Dept. JC-9, Keene, New Hampshire 
Gentlemen: 

Please send me, free, an S&S Filter Paper Sampler. 
Name. 


Company. 


Address 


City 
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Let’s talk about EQUIPMENT FOR 


NUCLEAR EDUCATION 


Do you face the important task of 
equipping a laboratory for nuclear edu- 
cation? If so, here’s a suggestion that will 
get you off on the right foot. 

Talk to Tracerlab! It won’t cost you a 
cent and it could save you both time and 
money. 

Since 1946 Tracerlab has pioneered in 
the use of radioisotopes. Tracerlab scien- 
tists actually developed many of the 
techniques basic to this modern analytical 
method. Tracerlab engineers designed 
many units that have set performance 
standards in both education and re- 
search. Therefore, if experience and ac- 
complishment are your criteria: 

Talk to Tracerlab! You’ll soon discover 
they have available a wide range of in- 
struments and accessories for nuclear 
education — more than enough to estab- 
lish well-rounded courses in nuclear 
techniques. Tracerlab offers scalers, rate- 
meters, laboratory monitors, detectors, 
sample changers, survey meters, radio- 
chemicals, reference sources, personnel 
protection equipment, and numerous 
other accessories. 

If you are not in a position to com- 
pletely equip your laboratory now, re- 


member that Tracerlab instruments are 
extremely versatile, making possible a 
wide variety of classroom demonstrations 
and laboratory experiments with only a 
few basic instruments. But most impor- 
tant, Tracerlab equipment is designed and 
built for constant use in research labora- 
tories and has a ruggedness and quality 
far greater than that usually offered for 
educational purposes. (In fact, where re- 
search funds are limited, the same 
Tracerlab instruments can do double 
duty in education and in research.) 
Don’t deny your students the oppor- 
tunity to train with instruments with 


Tracerlab 


first 


in radiation measurement 


quality and features comparable to thos 
they will later employ. 

Talk to Tracerlab! You'll find the ex- 
perience of your local Tracerlab Nuclear 
Applications Engineer most helpful in de- 
termining what equipment is best suited 
to the aims of the courses you are plan- 
ning. And, if you are applying for a grant 
for financial assistance he will be pleased 
to advise and assist you in the proper 
preparation of the required information. 

For further information on Tracerlab 
Equipment for Nuclear Education write 
for General Catalog F. It’s full of useful 
information, and it’s yours for the asking. 


raceria 
ELEKET 


TRACERLAB, ie 1610 10 Trapelo Rd., Waltham 59, Mass. » 2030 Wright Ave., Richmond, Cali 


ATYPICAL EXAMP. E 


The SC-90 Decade Utility 
Seoler is a typical example of 
 Tracerlab’s educational equip- 
‘ment. Designed for both scintilla- 
tion and GM Counting, it has 
100,000 count capacity and 
built-in high voltage power 
supply. 
Only $325.00, FOB Waltham. 
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CHECK—A magnifying glass is used to inspect 
the finished product. Package will be rejected if 
foreign matter of any kind, lack of clarity or the 
slightest degree of off color can be detected. 


DOUBLE CHECK— A sizable number of sta- 
tistically selected samples are reinspected in the 
warehouse. Meticulous checking and rechecking 
assures uniform high quality of Du Pont Reagents. 


to those 

ua’ esting clarity and color—one of 113 checks 
Nuclear 

ine’ to assure highest purity of Du Pont Reagents 

t suited 

- pn Du Pont has set up more rigid specifications than those re- quirements—also, those of the U.S. Pharmacopoeia, when 
ote quired by industry for its five reagents— ammonium hydroxide, applicable, And you get the added advantages of single-trip 
P = and sulfuric, hydrochloric, acetic and nitric acids. Even these cartons, safety grips on 5-pint bottles, dripless sleeves and 
Aa requirements are frequently surpassed by purity levels held in color coding of caps and labels. Specify Du Pont Reagents 
acerlab production! To achieve such results, 113 separate analytical the next time you buy. 


in. write 
f useful 
asking. 


laboratory tests are made in addition to a host of quality 
control tests and inspections. 

You can count on each Du Pont Reagent to equal or sur- 
pass American Chemical Society and electronics industry re- 


SEND FOR ILLUSTRATED FOLDER which gives reagent specifi- 
cations, describes shipping cartons, lists container weights. 
Just clip and mail coupon below for your copy. 
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DU PONT REAGENTS 


AMMONIUM HYDROXIDE « HYDROCHLORIC ACID 
NITRIC ACID ¢« SULFURIC ACID 
ACETIC ACID, GLACIAL 


E. I, du Pont de Nemours & Co. (Inc.) 

Industrial and Biochemicals Department hia 

Room 2539JE, Nemours Building, Wilmington 98, Delaware _~ 
OC Please send your illustrated folder on Du Pont Reagents 
0 Please send names of distributors of Du Pont Reagents 


Position 


REG. US. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY State. 
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BOEKEL PRODUCTS ARE KNOWN BY THE TRADE MARK 


LABORATORY RESEARCH TEAM... 


WEE 


ESSENTIAL to the best equipped laboratory, and 
essentially used by universities and research lab- 
oratories of food, cosmetic, pharmaceutical, petro- 
leum and other industries as well as Public Health 
Departments and Bacteriological laboratories. 


The precisely fabricated BOEKEL DESICCATING 
CABINET is completely air-tight and made of 
highly polished 18-8 stainless steel, with three sides 
of */\.” glass securely cemented to the frame, pro- 
viding full observation of the contents. The “‘seal- 
tight”’ door, which has a full-height hinge, is gasketed 
with pure gum rubber, while a double-action bar- 
lock provides a positive seal and prevents warping. 
By use of the manual relief valve, vacuum or pres- 
sure in the cabinet can be normalized before opening 
the door. 


Stacking and storing are easily achieved by the 


manner in which the pressed feet of the cabinet are 
aligned with indentations on the top surface. 
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Equipped with two asbestos shelves, 
8” xX 93/,", each with twelve 7/3” 
holes, and a stainless steel desiccant 
tray, 8” X 9” X 5/,", with capacity for 
approximately one pound of desiccant. 
Shelves are held in place by removable 
brackets with runners, which can be ad- 
justed every 


MODEL 1342 with stainless steel 
shelves now available. Stainless steel 
and asbestos shelves are interchange- 
able. 


DistrRIBUTED THRU 
LaBORATORY SuPPLY DEALERS 


WM. BOEKEL & CO., 


6, 


THE CABINET 


IS AN INTEGRAL PART OF THE EFFICIENT 
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Model 1340 
28 


| ‘always Specify PIONEER 
Labware For Finest Quality 


NO MORE 
MESSY 
REAGENT 
BOTTLES 


non-standard tapers. 
included. Order today! 


Pioneer's 


NEW POUR SPOUT 


WON'T DRIP! 


Say good-bye to messy reagent bottles. Get | 
even, vented-flow pouring every time—no | 
matter how full the bottle is! 
old glass stoppers with new Pioneer No-Drip 

Pouring Spouts. Made of unbreakable 

Polyethylene—designed to fit standard AND | 
Polyethylene dust cap 


Replace your 


Through leading supply houses 
Send for catalogue of complete line. 


SIZE |EACH DOZEN CASE (72) 

17 mm -28 | $2.76 (.23 ea) | $14.40(.20 ea) 

18 mm .28 | $2.76 (.23 ea) | $14.40(.20 ea) 

F19 mm -28 | $2.76 (.23 ea) | $14.40(.20 ea) 

0 mm -30 | $3.00 (.25 ea) | $15.84 (.22 ea) 
21 mm -30 | $3.00 (.25 ea) | $15.84 (.22 ea) 

a 22 mm -30 | $3.00 (.25 ea) | $15.84(.22 ea) 

23 mm -33 | $3.24 (.27 ea) | $17.28 (.24 ea) 

mm .33 | $3.24 (.27 ea) | $17.28 (.24 ea) 

25 mm -33 | $3.24 (.27 ea) | $17.28 (.24 ea) 


This ‘s due to the fact that they ha 
practically the same | 


of spherical or chromatic aberrations right up t 
high magnifications. Specially packaged 


MERCER GLASS WORKS 
dway, N 


NG 
| MERCO Precleane 
NT = a 
| 
Checked Clarity! @ 
Your first test of a Microscope Slide with bo 
_ the low and high magnification objectives will reveal 
sealed to a ure you of absolute! dust free. clean 
| slides. ready for immediate use. | O Slides repre- 
For ful details samples | your ow 


IS CENTRIFUGING 
A BOTTLENECK’? 


The Adams Analytical Centrifuge, 
with its ‘2 to 4 Student’ capacity, 
eliminates student “waiting time,’ 
solves your space problem 


SAVES VALUABLE TIME... With 1 machine for every 2 to 4 stu- 
dents, there is little lost “waiting time.” 

Relatively high fixed speed (3400 RPM) and angle-head efficiency 
reduce time required for individual procedures. 

Fast stopping, with light pressure of hand. 


SAVES VALUABLE SPACE... Compact (10" in diameter) machine 
requires minimum of table space. 
Light and portable—weighs only 11% Ibs. 


This six-place centrifuge (for 5 mi. or smaller tubes) is ideally 
suited for teaching elementary and analytical chemistry, including 
qualitative analysis. In the industrial laboratory, its speed and vari- 
able capacities recommend its use for micro & semi-micro work. 


Economically priced, strongly constructed with a chemical- 
resistant finish, the Adams Analytical Centrifuge is maintenance- 
free...oilite bearings need no lubrication for 2 years. Brushless, 
sparkless motor eliminates fire hazard. 110-115 volt, 60 cycle, 
AC motor (transformer for 220 volt available). 


Complete with angle-head, six shields and cushions, and six . Clay A Aa. 1S 


5 ml. ungraduated taper bottom glasstubes.... $69.00 
NEW YORK 10 


ATTRACTIVE QUANTITY DISCOUNTS... Order from your supplier, 
or write Ciay-Adams, Inc., 141 East 25 St., New York 10, N.Y. 
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Out of the 


EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 


Chemical Education and the date of the particular issue. Pamphlets, 
booklets and similar literature are gratis unless otherwise specified. 


New Apparatus and Equipment 


p i.esearchers and teachers have long 
waited a molecular model which gives a 
mor precise picture of stereochemical re- 
lationships. Now, at last, they have one 
in the new Cenco-Petersen Molecular 
Moidel being made by Central Scientific 
Co., 1700 Irving Park Rd., Chicago, 
Illinois. 

The key features are: (1) Elastic atoms 
permitting construction of models having 
strain distortion up to 30 degrees, as well 
as models which are strain free. (2) True- 
to-scale bond lengths and bond angles 
which allow accurate predictions of inter- 
atomic distances and bond angle distor- 
tions. (3) Bond linkage for either rotating 
or rigid connections permitting conforma- 
tional study. 

The basic units of the new model are a 
series of colored neoprene balls with 
threaded aluminum inserts molded into 
them. The inserts are accurately placed 
at the theoretical bond angles. The 
elastic nature of the neoprene automati- 
cally distributes strain to all the bond 
angles involved. 


> Increased speed and accuracy in labora- 
tory weighings of up to 200 grams have 
been made possible by a new two-dial, 
weight-loading balance developed by The 
Torsion Balance Co., Clifton, New Jersey. 
The new balance, named the DLT-3, is 
designed for fast, effortless and accurate 
weighing. 


> The new automatic Speedfilter, with 
high pressure and variable filter design, 
reduces filtration of large volumes of 
light or heavy precipitates to minutes 
instead of days of laborious filtration 
routine. The patented Speedfilter is 
manufactured by Spincraft, Inc., 4122 
W. State St., Milwaukee 8, Wisconsin. 


> A new system that detects and measures 
radioactivity in gas or water is offered by 
Nuclear Measurements Corp., 2460 N. 
Arlington Ave., Indianapolis 18, Indiana. 


> The Sargent Hot Plate-Magnetic Stirrer 
and ! leetric Heater are the subject of a new 
Bull.‘‘n, HP-A, just released from the 
mar iacturer. The Hot Plate-Magnetic 
Stirr r features: (1) 750 watt maximum 

t; (2) 3 heat positions; (3) stainless 
steei case that will not overheat; plus (4) 
vari. ble stirring. 


Bulletin HP-A is available now from: 
E. H. Sargent & Co., 4647 W. Foster Ave., 
Chicago 30, Illinois, Dept. HP. 


p> Three Parkinson Cowan wet-type gas 
meters, Type A, B and E-40, for use in 


laboratory test work where precision and 
high accuracy are paramount require- 
ments, have been introduced by Instru- 
mentation Associates, 17 W. 60th St., New 
York, N. Y 


> A completely new laboratory oven, 
developed by Labline, Inc., 3070 W. 
Grand Ave., Chicago 22, Illinois, now 
makes available the highest temperature— 
combined with vacuum—that is available. 
Called the ‘‘Super-Temp’’ Duo-Vac Oven, 
the new oven has a temperature range 
from room to 260°C (500°F ) within an 11” 
diameter X 12” deep stainless steel 
vacuum chamber. 


> A new training microscope, which per- 
mits both instructor and trainee to ex- 
amine a specimen at exactly the same time, 
has been developed by Bausch & Lomb. 
Recently, stereomicroscopes have become 
widely used in industry, scientific and 
technological institutions, for routine 
(Continued on page A525) 


. lasting 
. continuous maintenance-free serv- 
ice. These are the rigid demands of today’s modern laboratory 
—superbly met by “U.S.” Chemical Porcelain Laboratory Sinks. 


Maximum corrosion resistance . . . convenience . . 


attractive appearance . . 


All the way through — including their smooth and beautiful 
gray or green glazed surfaces — these “U.S.” sinks are made of 
solid, non-porous chemical porcelain. This assures utmost cor- 
rosion resistance for safe handling of virtually ail corrosive chemi- 
cals, plus rugged strength to withstand thermal and mechanical 
shock. They are completely non-absorbent, non-staining, never 
require honing and scouring! Correctly sloped for complete drain- 
age . . . one-piece construction with smoothly rounded corners, no 
seams or rough spots . . . as easy to clean as a porcelain dish! 


Compare them. You’ll find “U.S.” Porcelain Sinks are the finest 
available today at any price. They are stocked in a wide range of 
standard sizes for fast delivery. Get complete details from your 
Laboratory Furniture Dealer, or write direct for Catalog L-8R. 

283F-3 


v. s. STONEWARE 


AKRON 9,OHIO 


CHEMICAL 
CERAMICS 
DIVISION 
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NEW SERVICE TO SCIENCE 


FIVE FISCHER & PORTER WAREHOUSES SPEED 
KIMBLE GLASSWARE TO LABORATORIES EVERYWHERE 
Five warehouses so arranged on the map that wherever you may be, there’s a Fischer & Porter stockpile nearby 
—Hatboro, Chicago, Atlanta, Houston, Los Angeles. Five Fischer & Porter warehouses stocked to the ceiling 
with a complete selection of Kimble laboratory glassware—sporting the new Kimax® Teflon® Stopcock’. 
Never freezes-—never leaks—never needs grease! A complete integrated catalog is available now. 
Write Fischer & Porter Company, 4390 County Line Road, Warminster, Pennsylvania. 


®Reg. T.M. Kimble Glass OReg. T.M. E.!. Du Pont 


@Manufactured by Kimble Glass Company under licenses granted by Fischer & Porter. 
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.jyses and inspection. The new instru- 
..t ‘amswers a widespread need for a 
ick, yet accurate means of training the 
employee. For further information 
this new Bausch & Lomb training 
j-roscope, write to Scientific Instrument 
»t., Bausch & Lomb, Inc., Rochester 2, 
York. 


\ new automatic sample changer, 

tel C120, for use with well-type 

sci! ‘illation detectors has been announced 

y Nuclear-Chicago Corp., 359 E. Howard 
Des Plaines, Illinois. 


>» \ stirrer motor with three separate 
driv shafts is offered in the latest Kontes 
New Product Bulletin. In describing this 
motor, the company points out that each 
shaft has its own RPM and torque range. 
This, in conjunction with the use of a 
taper-wound rheostat, permits varying 
speeds from 50 to 6000 RPM. This 
great range of RPM and torque makes the 
unit extremely flexible. Copies of this 
literature may be obtained by writing 
Kontes Glass Co., Vineland, New Jersey, 
and requesting New Product Bulletin 
4-60-B. 


p A new, transistorized, laboratory count 
rate meter, designed both for nuclear re- 
search and for visually and aurally alerting 
laboratory personnel to the presence of 
radiation hazards, is now available ex- 
clusively from Atomic Accessories, Inc., 
811 W. Merrick Rd., Valley Stream, New 
York. 


> Scientific Glass Apparatus Co., Inc., 
Bloomfield, New Jersey, announces the 
development of a new Gyco stopcock with 
Teflon plug designed for high vacuum 
work. It is claimed that the ‘‘O’’ rings 
incorporated in the design not only pro- 
vide a positive seal at each end of the hard 
borosilicate glass barrel, but seal one side 
arm from the other. 


>F & M Scientific Corp., New Castle, 
Delaware, now manufactures a new 
flaskhead for rapid determination of car- 
bon in organic substances. The new 
carbon flask-head, modeled after the 
Schéniger Oxygen—Flask Method and the 
technique of Juvet and Chiu (Anal. 
Chem., 32, 131, 1960), operates with F & 
M’s Model 141 Safety-Ignition Unit 
Schéniger Oxygen Flask. 


New Literature 


@ Vuleathene Division of The 
Nalg: Co., Inc., 75 Panorama Creek Dr., 
Roch: ster 2, New York, presents its new 
twen'\-page engineering and parts cata- 
logue showing ‘‘Vulcathene’’ as the one 
compte, permanent acid and corrosion 
resist nt waste and drainage system of 
Plast plumbing equipment . . . covering 
sinks, traps, pipe and fittings, adapters 
and 0: er products. 


A Complete Glass Cutting Unit 
Welch WOT-WIRE GLASS-TUBING CUTTER 


Produces Clean, Straight Breaks 
Cuts Hard or Soft Glass with equal facility 


Glass tubing, bottles, or jars up to 3 inches in 
diameter can be cut neatly and quickly with this 
cutter. Soft glass, Pyrex-Brand Glass, or other 
hard-glass tubes can be cut with equal ease. The 
article is first encircled with a scratch made by a 
cutter wheel conveniently mounted on the side of the 
transformer, the scratch is heated by contact with 
the hot wire, and then cooled quickly by applying 
water or by blowing on it. No other equipment is 
required. 


The cutting wire is supported on two insulated 
posts and is heated by current from a 12-volt trans- 
former serving as the base. No. 24 (B & S gauge) 
nichrome wire is used and is easily replaced. Three 
extra wires are included. By means of an adjust- 
ment on the transformer, the current can be con- 
trolled to give the optimum heat for whatever type 
of glass may be used. An instruction plate is 
mounted near this control. The unit operates on 
115 volts, 50 or 60 cycle A.C. Over-all dimensions 
are 6 x 4!/, x 9 inches high. 


Each, $42.50 No. 5210 
W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 Sedgwick Street, Dept. D-1, Chicago 10, Illinois, U. S. A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


> 
organic 


---aS near as your pho 


& 8 an 4 


The next time, specify ] 
MC&B, for dependable purity 
and dependable delivery, 
thru a nation-wide distributor 


Tet network. Write for MC&B catalog. 
Matheson Coleman & Bell 


Division of The Matheson Company * Norwood (Cincinnati), Ohio; East Rutherford, N. J. 
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AND 
QUANTITATIVE 
ANALYSIS OF 
AMINO 
COMPOUNDS 


FOR SEPARATION, 
IDENTIFICATION, 


For complete details 
write Dept. CE-1 for 
Bulletin K 5000 


PHOENIX PRECISION INSTRUMENT COMPANY 
3803-05 NORTH FIFTH ST 


PHILADELPHIA 40, PENNSYLVANIA 


ing. 


Precision Instruments 


NEW BUCHLER 


POLYBURETTE 


FOR DISPENSING A VARIETY 
OF SIX SUBSTANCES WITH AN 
INDEPENDENT BURETTE FOR 
EACH MATERIAL. 


e Eliminates need for intermediate 
rinsing of the Burette when differ- 
ent reagents are used simultane- 
ously for multiple titrations. 


e Built-in magnetic stirrer. 
nated background facilitates read- 


e Interchangeable Burettes for es 
liveries from 0.001 ml to 1.0 ml 


e All glassware can be easily sterilized 


4194.00 


For details, request Bulletin JC2-2600 
Laboratory Apparatus 


Illumi- 


BUCHLER INSTRUMENTS, INC. 


formerly Laboratory Glass & Instruments Corp. 
514 W. 147th STREET, N.Y. 31, N.Y. 
ADirondack 4-2626 
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@ A 20-page list. of references spanning the 
years from 1930 to 1960, giving aut).ors 
and publication names, article titles ind 
publication dates for 376 papers on X-ray 
analysis subjects, is available on req test 
from Philips Electronic Instruments, 750 
8. Fulton Ave., Mount Vernon, New York 


@ A 4-page brochure on the new Nuclear. 
Chicago automatic sample changer for 
very low level solid beta emitting ra:io- 
active samples is available from Nucloar- 
Chicago Corp., 359 E. Howard Ave., Des 
Plaines, Illinois. 


@ A new 36-page catalogue, #160, feat ires 
the complete line of Barnstead Mixed. 
Bed, Two-Bed, and Four-Bed Deminer- 
alizers. A special section is devoted to 
Barnstead ‘‘Train’’ equipment which 
produces ultra pure water of 18,000,000 
ohms resistance at 25°C. Equipment 
also removes organics, inorganics, bacteria, 
gases, and submicroseopic particles down 
to 0.45 micron. Also describes Barnstead 
tin-lined piping, fittings and faucets, and 
purity meters, storage tanks, sand and 
carbon filters, submicron filters, and other 
auxiliary equipment. 

Catalogue #160 may be obtained by 
writing Barnstead Still & Sterilizer Co, 
108 Lanesville Terrace, Boston 31, Mass- 
achusetts. 


@ After nearly two years of research in the 
field of CO, incubation, National Ap- 
pliance Co., 7634 8S. W. Capitol Highway, 
Portland, Oregon, has announced the 
publication of a 22-page technical bulletin 
on the subject. Aimed mainly at the 
layman, researchers will find the bulletin a 
valuable guide in selecting CO, incubating 
equipment. The first half of the bulletin 
generally discusses the pros and cons of 
various CO, incubating methods _ for 
bacteria, viruses and tissue cultures. The 
second half is a presentation of National’s 
six models of CO. incubators; _ three 
vacuum models, a chest-type incubator 
and two new water-jacketed models. 


@ The summer issue of Aerograph ke- 
search Notes, an 8-page technical publica- 
tion dealing with gas chromatography ap- 
plications and apparatus, is now available 
from Wilkens Instrument Co., P. 0. Box 
313, Walnut Creek, California. 


@ A section ‘‘Choosing Your Gas Chroma- 
tograph,’’ which compares in detail the 
integral features of F & M’s five gas 
chromatographs, is included in the new 6- 
page price list available from F «& M 
Scientific Corp., New Castle, Del: ware 
The price list with product description 
covers the full line of analytical iystru- 
mentation now manufactured by F « M. 


@ The Materials of Instruction iittee 
of National Aviation Education C. une! 
announces the third edition of Pi: /ures, 
Pamphlets, and Packets—a 28-page b: okle! 
listing sources of free and inexp: nsiv' 


air/space age teaching aids. 
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MEASURE 
LABWARE 


If the pipets you give your students seem 
to chip and break with regularity, it may 
not be the students’ fault. 

It’s just good sense to design a student 
pipet a little more ruggedly than the pipet 
you give to a man who knows his way 
around a lab. 

Like this student transfer pipet No. 
7102. It’s made to last. Tip is stoned 
smooth to a double bevel to resist chipping 
and snagging. Bulb reinforced heavily 
where it joins the stem. Mouthpiece is 
fire-polished for protection. Stem and bulb 
made as thick as possible . . . you can 
make low-expansion No. 7740 glass thick. 

Seldom does the student need Class A 
accuracy, so we designed this to be a little 
less accurate than Class A and to sell for 
about 15% less. 


This ability to make points of stress 
strong points, this attention to details, this 
concern with strength is typical of the 
Pyrex labware line, particularly of the 
many new student pieces we’ve added in 
the last year or two. 

If you’re not familiar with these new 
items, Supplements No. 3 and 4-10 to our 
lab catalog give complete details. Also 
check the quantity case discounts which 
run as high as 23.5%. Write 769 Crystal 
Street, Corning, N. Y. 


CORNING GLASS WORKS 


4 CORNING MEANS RESEARCH IN GLASS 


tested tool of modern research 


4 
| 
fi 
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Single copies of Pictures, Pamphlets, and 
Packets will be sent to teachers and li- 
brarians requesting it on school or library 
stationery. Quantity orders from school 
administrators will be considered. Write 
to National Aviation Education Council, 
1025 Connecticut Ave., NW, Washington 
6, D.C. 


@ A new price list that includes almost 
100 new compounds has been issued by 
Schwartz BioResearch, Inc., Dept. P40, 
230 Washington St., Mount Vernon, New 


York. Many important price reductions 
have been made in the 1960 edition. In- 
cluded in the price list are: Amino acids 
and derivatives Purine and pyrimidine 
compounds; Sugars; Enzymes, coenzymes, 
other biochemicals; Biochemical reagents; 
N%, H3, P32, and S® labeled com- 
pounds. 


@ Copies of the booklet, Biological Stains- 
A Cross Indez, are available from Allied 
Chemical’s National Aniline Division, 40 
Rector St., New York 6, N. Y. 


@ Volk Radiochemical Co., 5412 N. 
Clark St., Chicago 40, Illinois offers their 
32-page Volk Catalogue 460 which lists 
nearly 700 routinely available radioactive 
and stable isotopically labeled compounds 


stirring rod. 


The “LEW”—STANDARD 


@ ENABLES SIMULTANEOUS MIXING, HEATING OR 
COOLING OF LIQUIDS IN A HERMETICALLY SEALED 
CONTAINER. 

@ PREVENTS BREAKAGE OF GLASS CAUSED BY 
FRICTION BETWEEN THE MAGNETIC STIRRING ROD 
AND FLASK .. . as in older types of magnetic stirrers. 

@ STURDY CONNECTION BETWEEN INSIDE STIRRING 
ROD AND MOTOR IS EASILY ACHIEVED . . . MAG- 
NETICALLY! 


The units consist of a “Pyrex’’ Brand glass 
adapter having $ 24/40 joint to fit flasks, an 
Alnico magnet with nylon-bearing surface to 
fit in adapter, an Alnico magnet with shaft to 
fit chuck of stirrer and a stainless steel stirring 
rod and paddle, or ‘‘Pyrex’’ Brand glass 


A NEW IMPROVED—> 


MAGNETIC 
STIRRER 


for VACUUM-PRESSURE 
or ATMOSPHERIC WORK 


U.S.P.* 


Contact between motor and lower magnet is 
readily made through the rotating magnetic 
field which takes place above the vessel 
proper thus enabling liquids to be mixed in 
a hermetically-sealed container, and simul- 
taneously heated or cooled if desired. 


Liquids up to a consistency of glycerine 


| 
| 


24/40 
Each $51.25 


No. JC93492 “LEW”—STANDARD STIRRER 


STANDARD SCIENTIFIC 


Each $92 


rou 


Catalog 
Complete with 115-volt A.C. motor, 2 L flasks with $ 24/40 
joints, stand and clamps 


can be agitated with this magnetic stirrer. 
Stirrer is supplied without flask, motor a 7.) 


stand. 


Catalog No. JC93491 “LEW”—STANDARD STIRRER 


nd 


.00 


*U.S. Pat. 


useful in chemical and biological research, 


@ The maximum Ultraviolet and I:fry 
Red transmittance of 26 MC&B Spec tro. 
quality Solvents is shown on a new 1{" 
17” wall chart, just published by the 
Matheson Coleman & Bell Divisio: oj 
The Matheson Co., Inc. The char: js 
available from Matheson Colemar &¢ 
Bell, 2909 Highland Ave., Norwood 


(Cincinnati) Ohio. 


@ Booklet 60—a sixty page catalogu > of 
laboratory instruments designed and 
manufactured by E. H. Sargent & Co, 
Dept. 60, 4647 W. Foster Ave., Chicag» 30, 
Illinois—is now available. Such yell. 
known laboratory instruments as the 
Sargent Recorders, Models MR and SR, 
along -with the Sargent Polarogrs phs, 
Models XV and XXI are included in this 
booklet. 


@ A new 21-page brochure, TDR No 
N-110, now available from Eastman 
Chemical Products, Inc., Kingsport, Ten- 
nessee, lists the properties and _ gives 
laboratory procedures for the prepar:ition 
of derivatives of tetramethyl-1,3-cyclo- 
butanedione and its reduction product, 
2,2,4,4 - tetramethyl - 1,3 - cyclobutane- 
diol. A combined total of 23 different 
syntheses are described in detail. 


@ A new 22-page PVP Formulary, No. 
AP-98, a guide to new and improved prod- 
ucts incorporating polyvinylpyrrolidone, 
was issued recently by General Aniline « 
Film Corp.’s Antara Chemicals Division, 
435 Hudson St., New York 14, N.Y. 


@ Allsteps from measurement of the sam- 
ple to recording of the final determination 
are performed automatically by the vari- 
able programmed system now available 
through use of equipment manufactured 
by Research Specialties Co., 200 So. 
Garrand Blvd., Richmond, California, 
under the general category of Robo 
Chemist. The company’s indexing, trans 
fer, storage, centrifuging, incubating, and 
programming mechanisms combine with 
standard laboratory equipment se- 
quential patterns to automate the repeti- 
tive, time consuming procedures in general 
chemical analysis, clinical chemistry, and 
biochemistry. 


@ A completely revised Second Edition 
of Chem Sources, the most complete chem- 
ical source guide ever compiled, is now 
available according to Directories Pub- 
lishing Co., 510 Madison Ave., New 
York 22, N.Y., at $17.50 per copy. 


@ The American Petroleum Institute, 
1271 Avenue of the Americas, New York 
20, N. Y., has distributed an annotated 
bibliography, listing fifty technical ),apers 
and other publications arising from 
research on air pollution sponsored ‘vy the 
American Petroleum Institute, to fi deral, 
state and municipal officials, librari ins of 
colleges and universities, and perts 
working on the solution of this <rious 
problem. 

The bibliography contains titles, si \irces, 
and brief descriptions of papers pre ented 
in sessions of the Institute’s on 


(Continued on page A540) 
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The range of Whatman products 
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East man 
Ten. TYPE — Four functional ion exchange groups. 
Lives 
paration P —Cellulose Phosphate 
Cation Exchanger 
CM —Carboxymethy] Cellulose 
obutane- 
AE —Aminoethy] Cellulose 
different Anion Exchanger 
DE — Diethylaminoethy] Cellulose . 
ary, No. PHYSICAL FORM — Versatile application as all four products 
sia are available in Floc, Powder, and Paper form. 
niline r Floc—A course, low mesh fiber used primarily for batch 
Division, processes or for specific column applications. 
Powder—A selected mesh form of the material which will 

one pack homogeneously into a chromatographic column 
and with a reproducible flow rate. 
Paper— Papers are made from the chemically modified 
200. fa. PU fibres. lon exchange separations with the visual advantages 
lifornia, ‘ of paper chromatography. Provides a system evaluation 
: bes before column application. 
ing, and : AVAILABILITY — Through your regular laboratory supply 
“= dealer. Request Technical Bulletin 1031 
e repeti for price and order information. 
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Refining; publications that have arisen 
from API-sponsored research, and re- 
ports of the Coordinating Research 
Council, Inc., on studies jointly sponsored 
by the API and the Automobile Manu- 
facturers’ Association. 


@ The Bethlehem Apparatus Co., Inc., 
Front & Depot Sts., Hellertown, Pennsyl- 
vania, offers an excellent, illustrated, 
Manual of Simplified Glassblowing for 
chemists, physicists, engineers and others 
desiring to make or repair apparatus. 


@ A new 150-page book describing proper- 
ties and types of industrial ethyl alcohol 
has just been published by U. S. Industrial 
Chemicals Co., Division of National Dis- 
tillers and Chemical Corp. The book 
contains complete commercial data on 
pure ethyl alcohol, denatured alcohol and 
proprietary solvents, as well as calcula- 
tions for reducing proof, test methods, 
government regulations, and a wide selec- 
tion of physical properties (including spe- 
cific gravity tables). The text, tables and 
charts are fully documented. Copies are 
available from the Technical Literature 
Dept., U. S. Industrial Chemicals Co., 99 
Park Ave., New York 16, N. Y., by address- 
ing a request on company letterhead. 


Hunouncing 
THE NEW 


1960 


MANY 
NEWLY 
DESIGNED 
ORGANIC 
GLASSWARE 
ITEMS 


32 Pages Of: 
@ GLASS APPARATUS 


@ ELECTRONIC EQUIPMENT 
@ HEATING MANTLES 


Send For Your Free Copy — 
MICRO-WARE, Inc. 


MICRO-WARE CATALOG 


“Americas Micro Specialist” 


Broadlawn at Hendee Rd. 
Vineland, New Jersey 


FEATURING THE NEW 


MICRO-LAB 


THE COMPLETE MICRO 
LABORATORY 


COMPLETELY 
ILLUSTRATED 
WITH 

PRICES 


@ STUDENT WARE 
@ CLAMPS 
@ BURETS 


DIVISION OF CHATAS GLASS COMPANY 
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@ An all new 64-page catalogue of nucloar 
laboratory instruments and related 
cessories is now available from Tracer|ab, 
1601 Trapelo Rd., Waltham, 54, Muss. 
achusetts. The new General Catalogu: F 
contains complete descriptive inforina- 
tion and specifications on all Tracer|ab 
products for nuclear research, education 
and clinical applications. 


@ Properties, applications and storag: of 
ultra-high purity gases are the topic: of 
interest in a new 16-page booklet (F-100 
offered by Linde Co., 270 Park Ave., New 
York 17,N.Y. Linde high purity gas: s— 
argon, neon, helium, krypton, xenon, ra:lio- 
active gases and special mixtures—ha‘¢ 
variety of uses as protective atmosphi rvs, 
refrigerants, insulators, radiation sources 
and easily ionizable materials. 


@ Copies of a 60-page catalogue listing « 
comprehensive selection of products for 
nutritional research is available from 
General Biochemicals, Inc., 66 Laboratory 
Park, Chagrin Falls, Ohio. 


@ Hofman Laboratories, Inc., of Hillside, 
New Jersey, offers a 44-page catalogue on 
liquid helium research dewars. 


@ The Corn Products Division, (Corn 
Products Sales Co., 9 E. 55th St., New 
York 22, N. Y., is offering a new 40-page 
booklet entitled Argo Brand Zeins G-200 
& G-210—Two Versatile Industrial Pro- 
leins. 


@ Using Compressed Gases is a new wall 
chart, published by The Matheson 
Co., Inc., P.O. Box 85, East Rutherford, 
New Jersey, and illustrates recommended 
procedures for the safe handling of all types 
of compressed gases. The chart, which is 
the first of its kind, shows the proper 
methods of receiving cylinders, storage, 
moving, handling empty cylinders, and 
using compressed gases. 


@ A new two-color 8-page illustrated 
bulletin on the Servall RC-2 automatic 
superspeed refrigerated centrifuge, 
gether with a handy 4-page illustrated 
file folder have just been published by 
Ivan Sorvall, Inc., of Norwalk, Connecti- 
cut, designers, manufacturers and dis 
tributors of Servall Centrifuges and 
Laboratory Instruments. 


@ Mercurial thermometers for bomb 
calorimetry and other precise differential 
temperature measurements are described 
in a new bulletin (Specification 1600) issued 
by Parr Instrument Co., 211 Fifty-third 
St., Moline, Illinois. Several ranges are 
offered in both Fahrenheit and Centigrade 
scales, each with an individual test cer- 
tificate and correction chart. 


New Chemicals 


© Schwarz BioResearch, Inc., 230 Wash- 
ington St., Mt. Vernon, New York. pro 
ducer of biochemicals, radiochemical. and 
pharmaceuticals, has announced the addi- 
tion of 4 compounds to the list of over 200 
it now produces. The compounds ar 
Adenosine 3':5’-Cyclic Phosphate (AOC 

Guanosine 5’-Diphosphate (GDP), G iane- 


(Continued on page A542) 
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the production of top qualby 
at the lowest cost possible, we make it possible for 
_ you to concentrate on saving a substantial part of — 
your lab supply budget for other needed materials. — 

If you are now using Diamond D laboratory glass- 
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STANDS UPRIGHT FOR 
DEMONSTRATIONS 


FOR STORAGE OR. FOR USE. 


HIGH QUALITY THROUGHOUT 
SILENT AND COOL 
Prices begin at $34.50 
Larger Models Available 
Write For Free Literature 


INDU 
CHELTENHAM, PA. 
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sine 5’-Triphosphate (GTP), and Tritiated 
L-Histidine (*HHIL). 


© Tracerlab, 1601 Trapelo Rd., Walt- 
ham 54, Massachusetts, offers Caffeine 
C-14, a new radiochemical compound now 
commerciaily available. 


Nicotinic (carboxyl-C-14) acid, Nicotin- 
amide (carbonyl-C-14) acid, and Phen- 
anthrene-9-C-14 have been added to the 
list of over 225 compounds labelled with 
radioactive carbon available from Nuclear- 
Chicago Corp., 359 E. Howard Ave., Des 
Plaines, Illinois. 


Miscellany 


% The Koppers Co., Inc., Pittsburgh 19, 
Pennsylvania, announces the availability 
of The Story of Koppers Co., Inc., and Your 
Career at Koppers, designed for college 
students. 


* The National Science Foundation has 
just published (Statistical Handbook of 
Science Education (NSF-60-13), a compila- 
tion of statistical material on the education 
and training of scientists and engineers 
in. the United States. It should prove 
to be a useful reference work for anyone 
interested in science and engineering educa- 
tion in the U. 8. 

The major parts of the publication deal 


first with human resources data—popu '- 
tion, educational levels of the populati:.,,: 
college degrees awarded, qualificatic s 
of teachers; second with institutio: «| 
and financial data—number and types of 
schools, expenditures, tuition costs, {- 
nancial aid; and third with general app: n- 
dix tables containing more detailed »- 
formation on rese subjects. 

Copies may be obtained from -he 
Superintendent of Documents, U. s. 
Government Printing Office, Washing: )n 
25, D.C., at a price of 55 cents. 


*% The Oak Ridge National Laborat: ry 
has announced that a combined meet ag 
will be held at Gatlinburg, Tennessee, 5» 
October 12, 13, and 14, 1960, which . ill 
include the Fourth Conference on A»a- 
lytical Chemistry in Nuclear Reac 
Technology and the First Conference on 
Nuclear Reactor Chemistry. Progr:ins 
of the two conferences will be presen ed 
concurrently. It is believed that ‘he 
benefits to be derived from a joint con/er- 
ence will be substantially enhanced for 
workers in these interrelated fields. 

Inguiries concerning the meeting in 
general and communications relative to 
the analytical chemistry section, should be 
addressed to: C. D. Susano, Oak Ridge 
National Laboratory, P. O. Box Y, Vak 
Ridge, Tennessee. 

Specific inquiries or communications 
concerning the reactor chemistry section 
of the conference should be directed to W. 
R. Grimes, Oak Ridge National Labora- 
tory, P.O. Box Y, Oak Ridge Tennessee. 


(Continued on page A544) 


surface stains can be removed without 
harming or changing the surface 


ALBERENE stone 


—for 75 years the only permanently satisfactory material 
for chemical laboratory table tops, shelving, sinks, splash 
backs, drain boards and fume hoods. Prompt delivery. 


For FREE literature and technical assistance address: ALBERENE STONE 


(A DIVISION OF THE GEORGIA MARBLE Company) 386 FOURTH AVE., NEW YORK 16, N.Y. DEP”. ! 
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- 
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“THE SCIENTISTS’ LIGHT BOX 
FITS STANDARD DESK DRAWER 
{ 
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RESEARCH and 
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Facts about chemical industry 
growth the*.can be 
important to a student’s career 


Do your students know that the chemical industry has grown at a 
roie of about 10% per year since 1929, as compared with only 3% 
for the economy as a whole? It’s a fact! And there’s every reason to 
believe that this favorable growth rate will continue. 


For the graduating student about to launch his career, this spells 
opportunity. Opportunity to grow with a growth leader. 


A'lied Chemical, for example, now produces more than 3,000 diversi- 
fied chemicals at over 100 plants throughout the country. Many of 
these products are Fasic—used in volume by almost every industry. 
Allied is at the heart of the nation’s economy and looks forward to 
continued growth and stability. 


Since Allied offers such a breadth and variety of opportunity, stu- 
dents can get valuable aid in their career planning by meeting with 
our campus recruiters or by reading the brochure, ‘‘Your Future in 
Allied Chemical.”’ If copies are not presently on hand in your office, 
they may be obtained by writing to: Director of Placement, Allied 
Chemical Corporation, 61 Broadway, New York 6, New York. 


DIVISIONS: 


BARRETT ¢ GENERAL CHEMICAL 
INTERNATIONAL ¢ NATIONAL ANILINE 
NITROGEN ¢ PLASTICS AND 
COAL CHEMICALS ¢ SEMET-SOLVAY 
SOLVAY PROCESS 


hemical 


BASIC TO AMERICA’S PROGRESS 
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*% Arthur 8S. LaPine & Co., 6001 S. Knox 
Ave., Chicago 29, Illinois, offers the LaPine- 
Leybold Crystal Lattice Model Construc- 
tion kits that are now available for ‘“do- 
it-yourself’’ building of lattices. These 
models provide excellent three-dimensional 
visual demonstrations of the crystal struc- 
“ture of matter for chemistry, solid state 
physics, and mineralogy. Different lattice 
models can be built to show the systematic 
arrangement of crystals and crystallo- 
graphic properties such as periodicity and 
symmetry. 


*% Challenging opportunities for the 
imaginative chemist exist in the hydroxy] 
group attached to each of the two saturated 
furan rings in the structure of isosorbide 
(CsHwO,), according to the Product De- 
velopment Dept., Chemicals Division, 
Atlas Powder Co. 

The use of isosorbide as a chemical inter- 
mediate in the preparation of esters and 
ethers for specialty solvents and plasti- 
cizers immediately suggests itself. Lub- 
ricants, heat transfer media, and hydraulic 
fluids are other possible areas of applica- 
tion. 

Derived from sorbitol (CsHiO¢), iso- 
sorbide (1,4:3,6-dianhydro-D-glucitol) is a 


polyol. Its unusual structure with two 
fused “cis’’-oriented tetrahydrofuran rings 
gives the effect of an “open book’’ when 
viewed in perspective. 


Miscellany 


A colorful, up-to-date Loan Film Direc- 
tory listing 16 mm. motion pictures and 
35 mm. stripfilms is now available from 
SAMA, 20 N. Wacker Dr., Chicago 6, 
Illinois. This directory has been compiled 
by the Scientific Apparatus Makers 
Association as a public service in answer to 
the many requests for information about 
the laboratory apparatus and instrument 
industry. 

Over 45 films listed cover a broad range 
of topics and are intended for use by pro- 
fessional societies, educational institutions 
and civic organizations. 


* The fall meeting of the Illinois Associa- 
tion of Chemistry Teachers will be held on 
the campus of the University of Illinois 
at Urbana on Friday, October 21, 1960. 


% Final plans have been drawn for the 
10th Annual Instrument Symposium and 
Research Equipment Exhibit to be held 
October 3-6 and October 4-7, respectively, 
at the National Institutes of Health, 
principal research facility of the U. S. 
Publie Health Service. The NIH Reser- 
vation is located just outside Washington, 
D. C., in Bethesda, Maryland. 


% The National Science Teachers Assoc’ i- 
tion has named Dr. H. Seymour Fowler »{ 
Pennsylvania State University to head ts 
committee on the review of science teac - 
ing materials. The purpose of the projec t 
is to review teaching materials whi +h 
include books, films and filmstrips, ta je 
recordings, charts, laboratory apparat: s, 
and related items. Reports of the revie «s 
made by the committee on scien 
teaching materials are sent to 1 
National Science Teachers Associati sn 
for publication in forthcoming issues of ‘ts 
professional journal, The Science Teach r. 

Producers, publishers, and manuf: c- 
turers are requested to advise their « e- 
partments to send correspondence iid 
packaged materials to the new revi w 
center in care of Dr. H. Seymour Fow!., 
Chairman, Teaching Materials Reviiw 
Committee, College of Education, Penns\1- 
vania State University, University Park, 
Pennsylvania. 


@ The following may be ordered from 
Superintendent of Documents, U. 
Government Printing Office, Washington 
25, D. C. Precise Measurements of Heat 
of Combustion with a Bomb Calorimeter, \y 
R. 8. Jessup. National Bureau of Stand- 
ards Monograph 7, issued February 26, 
1960, 24 pages, 25 cents. Standard X-/ay 
Diffraction Powder Patterns, by Howard E. 
Swanson, Marlene I. Cook, Thelma Isa:ics, 
and Eloise H. Evans, National Bureau of 
Standards Circular 539, Volume 9, 64 
pages, 40 cents. 


RIGHT FROM STOCK 


MODEL 25 «+ 


MODEL 75 « MODEL 150 


VACUUM PUMPS 


@ Ball Mill 


Grinder 
Agitator 


coming your way soon! 


It describes the amazing ERWEKA laboratory 
apparatus which operates 14 different inter- 
changeable precision powered units from one 
motor drive assembly. 


@ 3-Roller Mill 

Wet Granulator 
e@ Dry Granulator 
@ Mixer & Kneader 


Circular 


© Fluid Extractor 
@ Homogenizer 
© Bottle Shaker 
@ Vibrator 

Coating Pan 

e@ Tablet Press 

@ Molder & Filler 


A new series of two stage, internal vane pumps 
offering ... guaranteed ultimate vacuum of 0.1 micron 
++. compact design ... modern styling . . . three 
sizes and 31 types...Write today for Bulletin 610... 
12 pages of information...immediate delivery an all 
pumps... Contact us for the name of your nearest 
stocking distributor. 


BUILT BY 


3733 W. Cortland Street 
Chicago 47, Illinois 
Local Offices in: 


PRECISION 
SCIENTIFIC CO. 


Each unit can be quickly and simply fitted to the variabl« 
speed Motor Drive to produce high, uniform quality labo 
ratory quantities of liquids, powders, ointments, tablets anc 
molded products. It is ideal for universities and industria 
labs where there is not enough need to own large ir 
dividual units. 


If you do not receive this circular, and want a copy © 
desire our complete catalog, write us and we will fi! 
your request promptly. 


CHEMICAL AND PHARMACEUTICAL INDUSTRY CO., IN’. 
90 West Broadway, N. Y. 7, N. Y. BEekman 3-17 0 


Chicago + Cleveland + Houston * New York + Philadelphia » San Francisco 
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ary Olin Mathieson is on the move in basic chemicals, pharmaceuticals, packaging, metal- 

oa lurgy, fuels and explosives. We offer your talented graduates an unusually broad choice of 
research fields and objectives. 

There are rewarding opportunities in short-range research, aimed at immediate prac- 
ticality...and in basic research, to develop tomorrow’s products. 

Olin Mathieson, a corporation with sales of $700,000,000 a year, with global interests in 
chemicals and chemical products, has its growth potential solidly rooted in research—basic 
and applied. We're looking for the questing, creative chemists who can help us achieve our 

bl. expanding corporate objectives. 

bo 
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in 

fi] 

NC. MA I H : ESO N 460 Park Avenue, New York 22, N.Y. 
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with EDUCATIONALLY-CORRECT 
LABORATORY EQUIPMENT 


through LABASCO, the nationwide service organization of seven 
of America’s most experienced laboratory supply houses. 


A COMPLETE list of 


APPARATUS and SUPPLIES 
specifically designed for 


School Physics, 
Chemistry, Biology or 
Multi-Purpose Laboratories 


Now is the time to plan for next fall. Start your students off the 
first day with equipment that puts them into the orbit of inspiration. 


Implement 
Your 
SCHOOL 
SCIENCE 
PROGRAM 


. at budget prices! 


Here are three exampies of 
many hundreds of exciting irems! 


Order from the Labasco Supplier 
in your area 


RIPPLE TANK 


Projects clear, crisp images of wave phenomena 
6 to 8 feet in diameter. 


Cat. No. 74-00C0—complete.. $298.50 


Quality optics, clear design. Strong construction. 


Cat. No. 73-490—(Without prism or grating 
holders) 


STANDARD BALANCE 
Capacity: 250 mg., Sensitivity: 2mg., Single rider 
bar and stainless steel pans 


Cat. No. 10-173...............§47.50 


SERVING YOU THROUGH 


Send for your free copy of the 
SCIENCE CATALOG 


In the Carolinas: 
Cardinal Products, Inc. 


to the LABASCO Supplier in your area 


LABASCO 


P.O. Box 1611, Durham, N. C. 


In the Ohio Area: 
Chemical Rubber Co. 
2310 Superior Ave., Cleveland 14, O. 


B. Preiser Company 


Charleston 2, W. Va. 


In the Illinois Area: 
Schaar & Company 


In the New England Area: 
Macalaster Bicknell Co. 
243 Broadway, Cambridge, Mass. 


In the West Virginia Area: 


416 W. Washington St., 


7300 W. Montrose Ave., Chicago 34, Ill. 


NATIONWIDE NETWORK OF 
LABORATORY EQUIPMENT SUPPLIERS 


In the New York Area: 
Standard Scientific Supply Corp. 
808 Broadway, New York 3, N. Y 
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CRACKING OF MINERAL OIL 


Submitted by: Robert E. Stowe, East Lansing High School, East Lansing, Michigan 
Checked by: Richard B. Moreau, Alpena Public Schools, Alpena, Michigan 


PREPARATION 


Pour 10 ml of mineral oil into a Pyrex test tube, 1 X 
Sin. Place 2 or 3 in. of fine grade, loosely packed steel 
wool into the tube above the oil. Fit the tube with a 
oue-holed stopper and glass tubing leading to a col- 
lection bottle which is filled with bromine vapor. 
Arrange the apparatus so that the oil may be heated 
with one burner and the steel wool with a second burner. 


DEMONSTRATION 


Heat the steel wool and then heat the oil to boiling 
while keeping the steel wool hot. White vapor from 
the oil will travel to the bottle of bromine vapor where 
the unsaturated hydrocarbons will decolorize the 


SUPERHEATED STEAM 


bromine. Repeating the experiment without the 
steel wool will show that the unsaturated hydrocarbons 
are not present in the mineral oil before cracking. 


REMARKS 

The steel wool is used as a catalyst. The decolora- 
tion of bromine indicates the presence of unsaturated 
hydrocarbons. 


SOURCE 
Dormer, L., 
17-21 (1939). 
Hoge, J. C., Cross, J. B., anp VorpENBERG, K. E., 
“Physical Science—A Basie Course,” D. Van 
Nostrand Co., Inc., New York, 1959, p. 265. 


chem., Unterricht, 52, 


Z. Physik, 
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Submitted by: Robert E. Stowe, East Lansing High School, Michigan 
Checked by: George R. Stuteville, Dearborn Public Schools, Michigan 


PREPARATION 

lorm a coil from 6 ft of '/.-in. 0.d. copper tubing by 
bending it around a 2-in. pipe. One end should be 
left at a right angle to the axis of the coil projecting 
3in. The other end should be parallel to the coil axis. 
Insert the right angle end through a 2-hole rubber 
stopper into a metal can or 1000-ml Pyrex boiling 
flask. Through the other hole in the stopper, place a 
4-11 length of glass tubing. Add 500 ml of water to 
the flask. Adjust the 4-ft tube below the water level 
and provide 2 burners. 


DEMONSTRATION 
lleat the water to boiling so that a steady flow of 
ste.m comes from the end of the coil. Show that. this 


vapor is not dry by collecting moisture on a match and 
tissue paper. Heat the copper coil strongly and show 
that the superheated steam will ignite a match and 
scorch paper. 


REMARKS 


With a suitable metal pinwheel, the action of the 
steam turbine may be demonstrated. 


SOURCE 
BrinKeruorr, R. F., Cross, J. B., Watson, F. G., 
AND BRANDWEIN, P. F. “The Physical World,’ 
Harcourt Brace and Co., 1958, pp. 159-60. 
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Eliminate H2S Odors in the 
Chemistry Laboratory with 


Welch 


No need to 
use a gas 
generator or 
fume hood 


Applicable to 
any chemistry 
course 
including 
semimicro 


WEL 


Welch Sulf-i-tate provides a safe, effective 
means of eliminating the noxious odor of hydrogen 
sulfide (H2S) gas, and will help to improve the rep- 
utation of the chemistry laboratory in the school. 
It is economical as there is less waste of chemicals 
and expensive gas generators are eliminated. 

Welch Sulf-i-tate is a highly purified, stabilized 
form of thioacetamide (CH;CSNH:). In use, it is 
dissolved in water, a few drops placed in the solu- 
tion to be analyzed for metallic ions, and usually 
the identifying precipitate forms immediately. 
Occasionally, a slight warming or adjustment of 
the pH is required. The solution has a reasonably 
long life and enough for an entire semester may be 
prepared at one time. Bottlenecks at the fume- 


WELCH = 
| Sulf-i-tate 


5 grams 


CH SCIENTIFIC 


WELCH 10 


WeicH = 
Sulf-i-tate 


25 grams 


WELCH SCIENTIFIC COM’ 


wencn MANUFACT 


5 grams is sufficient 
for at least 
65 determinations 


hood are avoided and colloidal precipitates that 
are difficult to isolate are eliminated. 

Five grams of Sulf-i-tate will furnish enough 
solution for 66 to 70 tests, a quantity sufficient for 
one qualitative analysis student for one year or for 
an entire class of high school students performing 
the usual manual experiment on this topic. It is 
equally applicable to macro, semimicro, or micro 
methods. Complete instructions are included with 
each order. 


Sulf-i-tate Thioacetamide 


25 grams Each, $ 4.40 
5 grams Each, 
5 grams Doz., 18.00 


No. 3948-C7 
No. 3948-C8 
No. 3948-C5 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


ESTABLISHED 1880—————— 
1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 
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IN THE ATOMIC AGE. . AND 


The ever-growing complexity of modern instrumenta- 
tion’ demands a program of training, which prepares 
the student for his future work. There is no room in 
such a training schedule for operations that were stan- 
dard practice a generation ago but are now outdated. 


More and more students now learn on METTLER 
balances, because: 


e they are the outstanding modern weighing 
instrument 


e they save valuable time of instructor and student 
@ they save space in crowded laboratories 


And, METTLER balances cost less per student than 
other balances. 


Write to us today for complete 
descriptive literature. 


METTLER INSTRUMENT CORPORATION 
P.0. Box *100, PRINCETON, NEW JERSEY 
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BOOK REVIEWS 


Antibiotics: 
Medical Uses 


Edited by Herbert S. Goldberg, School of 
Medicine, University of Missouri. D. 
Van Nostrand Co., Inc., Princeton, New 
Jersey, 1959. x + 608 pp. Figs. and 
tables. 16.5 X 23.5cem. $15. 


When this book was announced by the 
publisher the promising title led this re- 
viewer to order a copy for his personal 
library. His first reaction was that of 
disappointment and after a few attempts 
at its use the book quietly gathered dust 
on his library shelf. Six months later, in 
the preparation of this review, he has care- 
fully read the entire book and, regrettably, 
has confirmed his initial reaction. 


Their Chemistry and Non- 


This book is a collection of reviews by 
different authors, each designed to survey 
one non-medical aspect of antibiotics. 
Since these seven chapters were prepared 
by different authors and since little, if any, 
restraining editorial hand appears to have 
been exercised, the different chapters vary 
considerably in quality and style. 

The book has an excellent and critical 
review by Peter P. Regna of the chemical 
studies aimed at elucidating the structures 
and, where significant, the configurations 
of the penicillins, the streptomycins, 
chloramphenicol, the tetracyclines, the 
macrolides, the polyenes, the polypeptide 
antibiotics, and a few others. The car- 
cinolytic microbial products such as 
puromycin and the actinomycins are not 
included. The chapter provides an ex- 
cellent introduction to the chemistry of 
those antibiotics covered but does not tie 
in well with the remainder of the book. 


Neatest little test tube rack 
you’ve ever seen! 


Nalgene laboratory plastic 
... unbreakable, acid-proof, — 
outlasts metal or wood! 


Here is the unique new test tube rack, New lightweight Nalgene plastic 


of Italian design, that outlasts them 
all. It’s the only holder that lets you see 


test tube rack stands free, or in 
2-unit or 4-unit plastic base. 


the contents of each tube from top to bottom. Plastic fingers 
hold tubes securely; unit fits shaking machines. Nalgene 
plastic throughout—chemically inert, easy to clean, 
immersible in water baths, withstands 120° C. Try a few in 


your lab. You’ll like them. 


WRITE for Catalog Sheet N-11, Dept. 49 


THE NALGE CO. INC. rocusster 2, New yorK 
Today’s Most Complete Line of Plastic Laboratory Ware 
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What is needed, in the opinion of the re. 
viewer, is a summary of the physical 
properties, reactivities and stabilities of 
each of the major commercial antibiotics, 
since it is an appreciation of these prop- 
erties that often explains variations in the 
results of different investigators in appl ca- 
tions. 

Another excellent chapter, by R. N. 
Goodman, treats of the influence of a:ti- 
biotics on plant diseases. His critical lis. 
cussion of the subject matter, obvioisly 
based on an extensive background of 
personal research, makes the cha) ter 
authoritative. The chapter is well writ- 
ten and well documented. 

The short chapters by C. L. Wrens):all, 
on the use of antibiotics in food preser va- 
tion, and by J. T. Logue, on the pu lic 
health significance of the uses of antib iot- 
ics in food preservation and in plant «nd 
animal disease control, touch lightly on 
but do not do justice to these subje:ts. 
Here the problem may well be that many 
of the data have been accumulated in the 
laboratories of the pharmaceutical in- 
dustry and have not been published. In 
addition, the subjects of food additives and 
chemical residues in human foods have, 
regrettably, passed the stage where the 
problems can be settled on scientific prin- 
ciples. 

The chapter Antibiotics in Nutrition 
contributes little to the subject except, 
perhaps, to bring together abstracts of 
545 papers. To be sure, a review of such 
a subject on which so much work of dif- 
ferent quality has been published is ex- 
ceedingly difficult. To quote the author, 
“Suffice it to say that one can set up an 
experiment (or quote an experiment) to 
show that one antibiotic is better than 
another,” will summarize the problem of 
reviewing this subject. In the present in- 
stance, the review is not critical and, to 
make matters worse, the. generalizations 
of the author have, through deletion of 
qualifications, distorted the imports of the 
original papers. When one encounters 
such a statement as, ‘‘Rats eat only 2 or 3 
times during a 24-hour period (about 1:00 
A.M., 9:00 A.M., sometimes about 4:00 
P.M.),”’ one wonders how much confidence 
to place in other statements of the author. 

The chapter on the use of antibiotics in 
the isolation and cultivation of microor- 
ganisms is of interest from an historical 
standpoint on their importance in sim- 
plifying methods for the culturing of 
pathogenie organisms. It is regrettable 
that the use of antibiotics in the isolation 
of amino acid-dependent mutants, permit- 
ting the determination of the sequential 
biochemical syntheses of the aromatic 
amino acids, was not included. 

All in all, this book gives evidence of 
hasty preparation and lack of a strong 
editorial guiding hand. In many instaces 
the writing is illiterate and the excessively 
large number of typographical errors are 
a thorough discredit to the publis:er. 
While the book may be useful as a soi rce 
of references to specific non-medical .p- 
plications of antibiotics, it is a great {is- 
appointment in relation to the promis: of 
its title. 

F. Y. WIsEL0::LE 

The Squibb Institute for Medical Rese. ch 

New Brunswick, New Je sey 
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e pwolic Initially, as the company name suggests, Atlas was solely a 
antib iot- manufacturer of industrial explosives. But in 1921 the com- 
lant «nd pany extended its interest to the field of activated carbons 
zhtly on \ and is today one of the leading producers of these materials. 
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BOOK REVIEWS 


May’s Chemistry of Synthetic Drugs 


G. Malcolm Dyson in consultation with 
Percy May. 5thed. Longmans, Green 
& Co., Inc., New York, 1959. vii + 
678 pp. Figs. and tables. 16 24cm. 
$22.50. 


The previous edition of May’s ‘““Chem- 
istry of Synthetic Drugs’’ was published 
in 1939 and the material for the most part 
has been rewritten and expanded due to 
the tremendous advances in the drug field 
in the past two decades. There are now a 
total of 30 chapters covering such things as 
antitubercular, antileprotic, and anti- 
cholinergic drugs, 


coagulants, antico- 


agulants, carcinogens, antimitotic com- 
pounds, vitamins, hormones, anesthetics, 
sedatives, hypnotics, antibiotics, and 
antihistamines. | The sulphonamides 
which formerly were covered in a para- 
graph and took four references now occupy 
a chapter with 71 references. 

The book is well-written and has a 
minimum of errors such as the formula for 
azaserine. The physiological and _bio- 
chemical basis for the drug action is 
given where known and is a big help in 
aiding the typical organic chemist to 
understand the need for and the basis of 
use of the various types of drugs. The 
syntheses of the major drugs are well illus- 
trated by numerous equations and struc- 
tural formulas. Several syntheses are 
given for many of the major drugs so that 
a wealth of information is given in concise 
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CLEANEST 


EST CLEANEST CL 


Made especially for the exacting requirements of - 
LABORATORY, HOSPITAL AND MEDICAL USE! 


MORE EFFECTIVE than any known detergent in 
powder form or any liquid detergent that costs four 


Also makers of ALCOJET for all equipment washed by 
machine and ALCOTABS in tablet form for all pipette 


washers. 


Order from your supplier or ask him for samples 


and FREE Cleaning Guide. 


Sold by All Leading Laboratory, Hospital and Sur- 
gical Supply Dealers in the United States as well 


Meets Highest 
Government Specifications 


CANADA - ENGLAND - SWITZERLAND + BELGIUM - NETHERLANDS - MEXIGO 
VENEZUELA - PERU + BRAZIL - PANAMA - PUERTO RICO - HAWAII 


ALCONOX, INC., 853 BROADWAY, NEW YORK 3,N.Y. 
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form with close to 3000 references to the 
original literature and patents. 

The chief criticism which can be made 
of this edition is that there are few ref. 
erences later than 1952. As a result such 
drugs as the fluorine-containing stervids 
and 6-mercaptopurine are not mentioned 
nor js the structure of a vasopressin or 
that of oxytocin given although the later 
was synthesized by du Vigneaud in 1954 
and the structure of erginine-vasopressin 
was deduced in 1952. In spite of this 
the book is a good source of general in- 
formation about the structure and syn- 
thesis of the more important classes of 
organic drugs. 


Joun 8. 
University of Colorado 
Boulder 


Principles of Radioisotope Methodology 


Grafton D. Chase, Philadelphia Col- 
lege of Pharmacy and Science, Phila- 
delphia, Pennsylvania. Burgess Pub- 
lishing Co., Minneapolis, Minnesota, 
1959. 286 pp. Figs. 21.5 X 28 cm. 
$6. 


The author of this laboratory manual of 
radioisotope methodology assigns himself 
in the preface a task of Herculean pro- 
portions but has nevertheless written a 
volume which should be of considerable 
value to those in search of fairly detailed 
information concerning elementary tech- 
niques. He writes not for the physicist 
but for the “technician, the advanced 
medical student and the researcher’’— 
no mean assignment in any scientific 
field. Despite the attempt to satisfy such 
a broad spectrum of interests, he has suc- 
ceeded in gathering within the covers of 
this single volume a great deal of radio- 
isotope information which until very 
recently has been available only in a 
number of different journals and equip- 
ment manuals. Many a college instruc- 
tor will welcome the availability of this 
convenient information source. 

Since the principal objective is to de- 
scribe laboratory procedures, fundamental 
theory is introduced in admittedly sketchy 
fashion, the assumption being that one 
or more theoretical texts will be used in 
conjunction with it. As an example, dis- 
cussion of the interaction of X-rays and 
gamma radiation with matter occupies 
little more than a page; this is fairly 
typical. 

The laboratory experiments are graded 
in difficulty, progressing from simple 
techniques such as sample preparation to 
the more complex, such as liquid scintilla- 
tion counting. The intent is to provide 
greater challenge for the abler student by 
the inclusion of a few more sophistic:ted 
techniques. 

The first part of the text deals with 
fundamental considerations involved in 
counting radioactive samples. Many de- 
tails hitherto available only in journal 
articles have been supplied. 

The chapter on Statistics is hard!) to 
be described as rigorous, but has the 
virtue of clarity and simplicity as far as 
it goes. At least it cannot be charved 


(Continued on page A554) 
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BARNSTEAD 


WATER STILLS . 


DEMINERALIZERS 


AND RELATED 


PURE WATER EQUIPMENT 


FOR EXPANDING 


SCHOOL AND COLLEGE LABORATORIES 


WATER STILLS 


In all models and sizes from % to 
1000 gallons per hour. Produce a 
constant, unvarying, automatic supply 
of the purest distilled water. Operated 
by Steam, Gas, or Electricity. Stand- 
ard equipment in leading colleges and 
universities. 


LAB DEMINERALIZERS 


Left, Model BD-1 produces 5 to 8 
g.p.h. Direct Reading Meter indicates 
water purity at all times. Right, Model 
BD-2 operates under pressure pro- 
ducing 5 to 25 g.p.h. No heat or cool- 
ing water needed. 


5 INTERCHANGEABLE CARTRIDGES 
EXPAND USE TO DO 5 WATER PURI- 
FICATION JOBS 


WATER BATH 


Strong, durable construction. Portable. 
Bottle feed or hose connection. Inside 
shelf for flasks. Six outside openings. 
14-tube holder. Polished Monel ex- 
terior, Built-in switches and pilot light. 


LABORATORY 
STERILIZERS 


Rolling door or hinged door . . . 24 


different models. Double-wall type 
with inner sterilizing chambers of 
corrosion-resistant metal . . . remov- 
able shelves . . . completely insulated 
. . . Stainless steel finish. Steam, Gas, 
or Electrically heated. 


{] Catalog G on Water Stills 
(] Bulletin 151 on Water Bath 


Write For Literature 


Bulletin 140-A—Demineralizers 
(] Bulletin 142-A on Sterilizers 


TRADE MARK REG. U.S. PAT. OFF. 


arnstea 


STILL AND STERILIZER CO. 


65 Lanesville Terrace, Boston 31, Mass. 


OTHER BARNSTEAD PURE WATER PRODUCTS INCLUDE: SINGLE, DOUBL 
STILLS; WATER DEMINERALIZERS; LABORATORY STERILIZERS; DISTILLED WATER 
PARAFFIN DISPENSERS; WATER BATHS; PURITY METERS; AND SUBMICRON MFILTERS. 
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E, AND 


A superior sulfide precipitant free from 
hazards of H:S, Baker Thioacetamide, rea- 
gent grade, is a crystalline product of high 
assay and high purity, containing over 
40% available sulfide. It is very soluble in 
water, alcohol and benzene, hydrolyzing 
smoothly in either acidic or alkaline solu- 
tion to provide a convenient source of sul- 
fide ion for both the quantitative and 
qualitative separation of the ions of heavy 
metals. 


Thioacetamide is rapidly supplanting 
gaseous hydrogen sulfide as a precipitant 
because of its ease-of-use and freedom 
from noxious and corrosive properties. Sul- 
fides precipitated by Thioacetamide —un- 
like those with H.S—are coarsely crystal- 
line, dense, easily filterable, and the rate of 
precipitation can be more easily controlled. 


Baker Thioacetamide is ideal for class- 
room use, particularly when a hood is not 
employed. % pound may suffice for 50 stu- 
dents for the usual semester qualitative 
course. 

Baker Thioacetamide Reagent, Crystal, 
is packaged in one-ounce and one-quarter 
pound amber glass bottles. Like all ‘Baker 
Analyzed’ Reagents, each label bears the 
actual lot analysis of the contents. 


Baker Chemicals 


REAGENT FINE INDUSTRIAL 


J. T. Baker Chemical Co. if 
Phillipsburg, New Jersey ~ 
Please send review and articles describing the 


analytical use of Thicocetamide, list of 


“Baker Analyzed’ REAGENTS: 

i 
NAUSEATING 
SSAY > 
| me 
: 
Is with 
ved i 
any de- 
to I 


right-a -weigh’ 
one pan 
analytical 


balance 
by Ainsworth — 


New Features: 


NEW —COMPACT CASE — Lighter, smaller, aliens 


NEW —COMPENSATED BEAM — More accurate, 
sturdy, stable. 


NEW — LIGHT, LARGE WEIGHING CHAMBER — Better 
visibility of sample. 

NEW — INDEPENDENT PAN-BRAKE — Adjusts pan before 
beam release. 


NEW — EPOXY FINISH — Durable, easy to clean. 


NEW —WRAP-AROUND TOP — interior better protected, 
more accessible. 


NEW —COMPARTMENT FOR LIGHT & TRANSFORMER 
— Built-in and well insulated. . 


_NEW—EASY WORKING DOORS — Comfortable finger-grips. 


NEW — GEARLESS DRIVE FOR COUNTERS — Smooth and 
reliable. 


NEW —UNITIZED CONSTRUCTION — Rugged and 
- trouble-free. ; 


© Ask your favorite laboratory supply house 
for additional information and a demonstration. 


Wa, & SONS, IING 
LAWRENCE STREET DENVER 5, COLORADO 


BOOK REVIEWS 


that the author has lost his audience i» 
jungle of statistical symbolism as s 
often happens. 

The discussion of instrumentation cov ers 
a wide variety of counting methods in- 
cluding windowless flow, proportional, s: in- 
tillation and liquid scintillation coun ers 
as well as the Landsverk electrome er. 
Differential pulse height analysis is c )n- 
spicuous by its absence in the section on 
scintillation counters. This omission 
seems to the reviewer to be regretts ble 
since this method holds so much pron. ise 
for the future. Probably in large meas ure 
because of this omission, there is no (is. 
cussion of the important topic of activa- 
tion analysis; though it can of course be 
argued that nuclear reactors are still not 
sufficiently available to warrant its in- 
clusion. 

The detail concerning the operation of a 
Tri Carb liquid scintillation counter is 
quite complete. The 50-90% efficiency 
range for this method suggested on page 
202 may be a bit misleading although 
the value does fall in this range for some 
isotopes. 

There is a chapter covering a broaid, 
representative group of chemical tech- 
niques and a brief final chapter on bio- 
logical methodology. 

The teacher who has been searching for 
a laboratory manual which spells out in 
fairly elementary fashion the details of 
radioisotope manipulations will welcome 
this volume. The writing is generally 
clear and to the point. While the author 
has passed up the opportunity of supply- 
ing information in a few areas currently 
needing attention, perhaps in the last 
analysis omission is better than a poorly 
organized presentation. The researcher 
will likely find the point of view a bit 
elementary, though even he may welcome 
the convenience of a single-volume source 
of detailed information. While this 
volume probably will not have the same 
appeal to all groups for which it is written, 
it is on the whole a very creditable work 
and should do much to facilitate the de- 
velopment of laboratory courses at the 
introductory level. 


Donatp 8. ALLEN 
State University College of Education 
Albany, New York 


Chemistry for Colleges and Schools 


D. N. Underwood, Malet Lamiert 
School, Hull, England. St. Martin’s 
Press, Inc., New York, 1959. viii 
469 pp. Figs. and tables. 13.5 
19cm. $3.50. 


Since the launching of Sputnik I, er tics 
of high-school chemistry have bla: 
off into orbit, and they are still beep ng. 
They imply that cuemical educatio: in 
any mature country surpasses that in the 
United States. ‘Textbooks are ou‘ of 
date” proclaims a New York newsp: ver 
science editor currently. 

In the presence of these many press: '¢* 
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LABORATORY SHAKERS 


thods in- 
onal, s: in- i 
ection on 
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activa- 
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still not 
t its in- 
ution of a 
unter is 
efficiency 
on page 
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for some 
a broad, 
al tech- 
on bio- 
amazingly realistic 
ching for 
5 out in wrist action® 
tails of 
welcome You control procedures from gentle to 
peed violent shaking and repeat any opera- 
comme tion, exactly, at another time. Side 
urrently clamps take bottles and Erlenmeyer 
‘he = flasks. Loads need not be balanced. 
L poor 
searcher 
w a bit 
velcome Heavy-Duty Model Exclusive Build-Up® Design 
> source 
e this 
same 
written, 
le work 
the de- 
at the 
f . One basic unit adapts to any combina- 
ri tion. You build-up with an 8 place flat- 
top and with side arms for 4, 12 or 
— 16 flasks. 
NO FINER LABORATORY WARE 
Is e For excellent thermal shock resistance, and 
inertness 
am) vert Shaker Price For guarding the real purity of your com- 
‘artin’s Build-Up Wrist-Action Shaker, Size BT 259.50 pounds in crucibles, retorts, muffles, dishes, 
viii + for 8 top and 8 side flasks | tanks, pots, trays 
5 x Burrell Heavy-Duty Shaker, Size 40 for 400.00 For outstanding electrical properties, 
40 flasks—fiat-top only strength, impermeability in ball & socket 
‘ Build-Up Wrist-Action Shakér, Size T 230.00 | joints, standard taper joints, graded seals 
ia a Pirin tage A wide variety of laboratory ware is available in 
ild- ist-Acti : wide v: 
ior in For 115 volts, 60 cycle, one phase. Other voltages to order. nao See our ad in Chemical Engineer- 
in the Prices listed are F.O.B. Pittsburgh, Pa. : : 
put of " Write for complete, illustrated catalog. 
sp: per Ask for Bulletin No. 307 
BURRELL CORPORATION 
? Scientific Instruments and Laboratory Supplies 


2223 FIFTH AVENUE, PITTSBURGH 19, PA. 
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2 test tube model 


For Faster 
Better Mixing 
of Fluids 

In Test Tubes 


73044A—Vortex Mixer 


73046A—Vortex Mixer 4 test tube model 


ORTEX MIXERS 


The new Vortex Mixer has applications in 
many operations requiring test tube washings, 
titrations, precipitations, turbidity measure- 
ments, etc. Designed for 10 to 16 mm or 18 

to 25 mm diameter test tubes of various 

heights, the Vortex Mixer will save considerable 
time needed for washing Protein Bound 

Iodine determinations. 


Other features include elimination of stoppers 
and corks; and non-contamination due to 

use of unclean stirring rods or other apparatus. 
Requires only one hand to insert or remove 
test tubes. 


Available in both the 2 and 4 test tube models. 
Write for full details. 


DIVISION OF THE BRUNSWICK-BALKE-COLLENDER COMPANY 
General Offices: 1831 Olive St. © St. Louis 3, Missouri 
FULLY STOCKED DIVISIONS COAST-TO-COAST 


BOOK REVIEWS 


that are now being exerted on high-sciioo| 


chemistry in the United States, it is re 


freshing to read a completely new text. 
book from Great Britain. This book set; 
the extremists and the faddists back op 
their heels. The book contains so ind 
conservative chemistry, chiefly descript ‘ve, 
treated thoroughly. 

Mr. Underwood uses but little theory 
in his textbook. Every bit of theory con- 
sidered, however, is usable theory, ap. 
propriately located. The underlying »hi- 
losophy of the book is that students should 
become thoroughly familiar with atomic 
and ionic species, and that their properties 
should be experienced through numerous 
chemical reactions. Further, arithmetic 
is liberally applied, and quantitative 
reasoning based on experiments is illus- 
trated far more than in this country. 
For example, the formula of carbon dioxide 
(and that of several other compounds) is 
established by experiment. 

Mr. Underwood’s treatment is enlivened 
by delightful anecdotes related in the 
first person. The language is carefully 
chosen and used with great efficiency. 

The book gets along nicely without a 
periodic table, without a coordinate co- 
valent bond, without an electron sublevel, 
and without lip service to pH. Searching 
questions are placed at appropriate levels, 
mostof them from university examinations. 
Answers to quantitative questions are 
given at the end of the book. 

The few inaccuracies such as the ex- 
planation of hydrolysis, the relative ac- 
tivity of sodium and calcium, and the ex- 
planation of the bleaching action of sulfur 
dioxide, do not detract from the excellence 
of the book. 

Readers in the United States will notice 
the emphasis on coal as a fuel and chemical 
raw material in contrast to petroleum and 
natural gas on this side of the Atlantic. 
The book is not the rotogravure type of 
profusely illustrated textbook published in 
thiscountry. Simple two-dimensional line 
drawings are used. This book seems quite 
adequate for the “last two or three years 
of an Ordinary Level Chemistry Course.” 


ELBERT C. WEAVER 
Phillips Academy 
Andover, Massachusetts 


Turbulence: An _ Introduction to Its 
Mechanism and Theory 


J. O. Hinze, Technological University, 
Delft, Holland. McGraw-Hill Book 
Co., Inc., New York, 1959. ix + 586 
pp. Figs. and tables. 16.5 x 23.5 
em. $15. 


If you are like many of us and are not 
completely familiar with the latest ideas 
and theories about turbulent fluid fiow, 
then this book was written for you. Not 
only does Professor Hinze give sufficient 
theoretical basis in the field of turbule ice, 
but he does it with the greatest of clarity. 

This is not a handbook on turbulence 
and obviously the author is capable «/ a 
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“Multiple Unit"’ 


CRUCIBLE FURNACES 


Temperatures to 2300° F. 


Designed for 

* Melting Small Quantities of Metals 

x Pyrometer Calibrations 

* Heating All Materials Contained in Crucibles 


Laboratory technicians using Hevi-Duty 
Crucible Furnaces find they give the de- 
pendable service demanded by exacting re- 
search. Improved insulation and sturdy, 
long-life heating element construction are a 
few of the advantageous features. 


Write for Bulletin 1246. 


MU CRUCIBLE FURNACES TO 1850° F. 


Chamber 
Type Heating —— 
HOT CRUCIBLE FURNACES TO 2300° F. Dia. Deep 
HDT-304* 24° $170.00" 82 2%" x4" $ 47.50 
HDT-506* 5” x6" 270.00* 84 3” x3%* 58.00 
HDT-812* 8” x12" 430.00° 86 71.00 
*Requires a Transformer. 506 aa 110.00 


“Multiple Unit” 
MUFFLE FURNACE 


Temperatures to 1850° F. 


This furnace is a complete self-con- 
tained unit with the temperature 
indicating and controlling devices 
conveniently located in the pyram- 
idal base. Four interchangeable and 
reversible heating units of heavy 
gauge Nickel Chromium Wire in- 
stalled in grooved refractory plates 
completely surround the heating 
chamber. 


FOR GENERAL AND SPECIALIZED LABORATORY APPLICATIONS 


Chamber 
Type Watts W. L i. Price 
051-PT 1150 5% 8 4 $ 145.00 
052-PT 1440 4% 10 3 210.00 
054-PT 2070 5% 12 4 245.00 
|__056-PT 3400 7% 14 5 315.00 
012148-PT* 6500 Wy 14 8 1050.00 


Operating voltage either 115 or 230 volts A.C. only except 012148-PT is 230 volt only. 


*Avtomatic temperature control $230.00 additional. 


A DIVISION OF ic} —| BASIC PRODUCTS CORPORATION 


HEVI-DUTY ELECTRIC COMPANY, MILWAUKEE 1, WISCONSIN 


Industrial Furnaces and Ovens, Electric and Fuel Laboratory Furnaces Dry Type Transformers 


Matheson Regulator 
for Precision 
Vacuum Control 


This regulator is ideal for labora- 
tory operations where definite sub- 
atmospheric pressures must be 
maintained, and is particularly 
suited to cylinder use where a 
definite atmosphere is required. 
Ideal for operations such as vacu- 
um distillation under inert atmos- 
pheres. 


The No. 49 permits a controlled 
bleed into a system under evacu- 
ation to maintain any desired 
pressure with the range of 2-650 
mm. Hg. 


Where the cylinder pressure ex- 
ceeds 55 p.s.i.g., a higher service 
pressure regulator, such as the 
#1, 8 or 17 should be used in 
series with the No. 49 to reduce 
the inlet pressure to 55 p.s.i.g- or 
less. The heavy duty hose and the 
necessary fittings are supplied if 
the regulator is to be used in this 
manner. 


No. 49 Regulator...... $46.00 
Regulator with hose 
$48.00 


Write for Catalog of Compressed 
Gases and Equipment. 


THE MATHESON 


COMPANY, INC. 


East Rutherford, N. J.; 
Joliet, Ill.; Newark, Calif. 
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New Answer... 


to Precise Polarography 


Easy to Use Recording Electro-Polarizer by 
American Optical Gives Accurate Analyses Fast! 


This newly developed instrument fills the need for a 
polarographic unit well suited for a variety of qualitative 
and quantitative applications in industrial chemistry as 
well as biological, medical, organic, inorganic and physical 
chemical analyses. 


Now you can select any polarization range or rate you 
desire with complete confidence. Voltages are set against 
a standard cell and the recorder calibrated to insure con- 
sistency of results. In addition, an instantaneous clutch 
release gives you an exact syncronization of chart to span 
voltage drive. 


Small, compact and portable . . . only 45 pounds, the lightest 
instrument of its kind sold today. And when you compare 
costs you’ll see that the AO Recording Electro-Polarizer is 
really inexpensive. 


Contact your AO Representative now. He will be glad to 
arrange an instructive demonstration of all the features 
which are unique to this fast, versatile instrument. 


Dept. J-67 


Please send full information on the AO | 


Recording Electro-Polarizer. 


NAME. 


ADDRESS 


CITY ZONE 


STATE. 
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more profound treatment. Instabil'ty 
theories and transition from laminar to 
turbulent flow have not been considered, 
not as an oversight, but intentionally. 
The effect of compressibility of the fluid 
on turbulence phenomena has _ been 
briefly mentioned. 

The material in Chapter 1 (Gene-al 
Introduction and Concepts) gives a 
general introduction to turbulence theo: ies 
and derives the basic relations which re 
used later. Chapter 2 (Principles of 
Methods and Techniques in the Measure- 
ment of Turbulent Flows) is quite an 
extensive treatment of the methods 
of measurement and serves to familiarize 
the research engineer with many existing 
methods and their merits. In Chapter 3 
(Isotropic Turbulence), the general theo- 
ries are developed on this subject. This 
is perhaps the best written portion of the 
book. In Chapter 4 ( Nonisotropic Tur)bu- 
lence) the author tells about the recent 
attempts to arrive at a statistical theory 
since theoretical knowledge of noniso- 
tropic turbulence is so much less advanced. 
Chapter 5 (Transport Processes in Turbu- 
lent Flow) covers the treatment of theoreti- 
cal and experimental investigations on 
transport processes. The last two chapters 
(6, Nonisotropic Free Turbulence, and 7, 
Nonisotropic ‘Wall’? Turbulence) fully 
round out a well presented treatise on the 
subject. The Appendix contains a short 
introduction to the Cartesian tensors 
which is particularly valuable in view of 
the rather extensive use made of tensor 
notation and tensor calculus. A complete 
nomenclature is conveniently added at the 
end of each chapter and each chapter hasa 
fairly complete list of references. 

If your interest is in the field of fluid 
mechanics, or borders this area, then you'll 
need a copy of this book on your personal 
library shelf. 


Joun J. McKerta 
University of Texas 
Austin 


Removing Spots and Stains 


Ibert Mellan and Eleanor Mellan. 
Chemical Publishing Co., Inc., New 
York, 1959. 96 pp. $4.50. 


This book presents rules and directions 
for the removal of some 300 spots and 
stains “effectively and economically.’’ It 
was written both for the homemaker and 
the professional cleaner and _ includes 
nine chapters. 

The book contains no index, yet lists the 
stains in Chapter 9 in alphabetical order. 
Examples are aeroplane glue, berry 
stains, gravy, nail polish, and wood st:ins 
Each entry includes information on 
equipment and directions for the stain 
removal. The 23 stain removing agents 
are easily available and include ammo: ium 
hydroxide, acetic acid, amyl ace:ate, 
mineral oil, and ink remover. The first 
four chapters include brief descriptio: s of 
the types of material, dyes and st :ins, 
and means for their identification. 


(Continued on page A560) 
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7005 
Lab-Stir 


NEW Eberbach HOLLOW SPINDLE 


LAB-STIR 


SPARKLESS INDUCTION MOTOR 
QUIET OPERATION 
CONTINUOUS DUTY 


“Hollow Spindle’ LAB-STIR is now offering in two 
models—single speed which runs 1500 r.p.m. and vari- 
able speed with rheostat control that operates between 
100 and 1550 r.p.m. under load. Both are suitable for 


Write for Bulletin 440-H 


mounted on any 
Spindle minimizes ‘wobble” 
corrosive more fragile plastic and glass stirring rods. 
7025 Convenient fingertip adjustment of the stirring rod's 
working length can be made without disturbing work 


CORPORATION 
P. O. Box 1024 = Ann Arbor, Michigan 


Lab-Stir 


With Rheostat progress. 


continuous, light duty laboratory stirring and can be 
laboratory support. The Hollow 


and permits use of non- 


LOW POWER MICROSCOPE 
FOR CHEMISTRY CLASSES 


Erect image and low-power feature, 
extra-long working distance for 
viewing large obj —, and simple op- 
eration make this low-cost ‘scope 
ideal for student use. ee con- 
struction with stable ho 
5X-10X and 20X Lenses, and up to 
40X with accessory objectives. 
All lenses achromatic—no rainbow 
effects. to focus with rack and 
pinion. ubber-eye guard and 
Wide -diamneter eyepiece for easy 
viewing. tall in lowest position — 13” 
in highest. ‘Weight 4 lbs. Optical parts equal 
to those in #60 microscope. 


Stock No. 70,172-ET $19.95 Postpaid 


American Made— 
in Prices! 
STEREO MICROSCOPE 
Years in de P t. Preci 
American made. Used for 
checking, inspecting small as- 
sembly work. Up to 3” work- 
ing distance. Clear, sharp, erect 
image. Wide, 3 dimensional 
field. 2 sets of objectives on ro- 
23X and40X. 10 Day Free Trial. 


tating turret. 


Stock No. 85,056-ET 


f.o.b. Barrington, N.J. 
Low Power Supplementary Lens Attachment for 
above Stereo—provides 15X ae to 6X with 
clear, extra large 1'/2” field at 6 


Stock No. 30,276-ET 


ORDER BY STOCK NUMBER . 


EDMUND SCIENTIFIC CO. 


NEW, LOW-COST LAB PROJECTOR SHOWS 
EXPERIMENTS ON SCREEN! 


New way to teach chemistry, 
science. Project on-the-spot 
experiments, on screen or wall, 
with magnification, ay as 
they progress. Important 
phases, reactions may be ob- 
served by student group in 
revealing size—perfect icle 
for clear-cut instruction. Pro- = 
jector comes with a 

m focal length f/3 
anastigmat lens and a fast onl focal length, 4-el- 
ement f/1.2 lens for microslide projection use. 
Also you get special elevated slide and specimen 
projection stage; standard 35mm, 2” x 2” slide 
carrier; 35mm strip film holder. ‘Additional ac ac- 
cessories available—water cooled stage; ——_ 
ing filters; petri dishes; miniature test tu and 
holders: gas absorption apparatus, electrolytic 
cells and many others. 
Stock No. 70,230-ET 
Separate motor and blower for cooling Projector 
Stock No. 70,263-ET . $15.00 Postpaid 
Cell Kit—consists of clear plastic containers and 
plates to make 12 different cells—includes vials, 
eyedroppers, cement and directions. 
Stock No. 50,280-ET $5.00 Postpaid 


LOW-COST VERSATILE SPECTROSCOPE 
7 Ideal | Sor school use. Can be 
transmission diffrac- 

tion Prive te replica (a piece is 

supplied) or with prism. It 

a rotating prism table with 

scale. The telescope arm extends through 120°. 
piece is standard microscope size with ret- 


Now you can take the guess- 
work out of determining 
chemical reactions. Simply 
dial complete chemical equa- 
tions on this easy-to-use 
Chemical Predictor Slide 
Rule in a matter of seconds. 
Slide Rule actually predicts 
and illustrates 10,000 differ- 
ent chemical equations as transparent dial is 
rotated—also makes it easy to balance the most 
complex equations. No difficult, lengthy calcula- 
tions. No trial and error. No failures. Slide 
Rule is 8” in diameter, constructed of durable 
plastic. Not a mick, but a real professional 
instrument for Ene hemists, Instructors, Students. 
Complete with easy- -to-understand instructions. 


Stock No. 50,333-ET 


SEND FOR OUR 


FREE CATALOG! “ET” 


128 PAGES! FEATURING 
over 1000 optical, science, 
and MATH BUYS 


MANY TEACHING AND 
LEARNING AIDS! 


Components and instruments for 

Lab, school or home uses. 

Countless war surplus bargains— ingenious optical 
tools from foreign lands. Thousands of optica! 
components: Infrared telescopes, 


it is adjustable. Optical system i 
om achromatic 25mm diam. 12 
Arms extend from 5” to 8” for f 
of base is 6” overall height 4” and overall width 
approx. 14”. Instructions included. 


Stock No. 70,229-ET .$39.50 Postpaid 


2mm. f.l. _ lenses. 


aan Catalog of America’s greatest optical 


Request FREE Catalog “ET”’ 


SEND CHECK OR MONEY ORDER: . « « SATISFACTION GUARANTEED! 


BARRINGTON, NEW JERSEY © 
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CELL 
CONSTANT 


ELECTROLYTIC 


Every Laboratory Conductivity 
Cell now a certified cell at no 
extra cost! 


You can now obtain from 
Industrial Instruments a dip type 
glass and platinum electrolytic 
conductivity cell in any cell con- 
stant from 1/100 to 100 with 
certified accuracy within +1% 
of nominal value. 


Write for a complete catalog of 
conductivity cells and measuring 
instruments and equipment. 


Industrial 
89 Road Cedar rode. Essex J 
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The book is well written and non-tech- 


| nical, and would be a welcome addition to 


every home library. It is unfortunate 
| that the high price of this book will 
probably limit its sale; a paper-bound 
edition should sell at a fraction of this 
cost. 


J. M. PAPPENHAGEN 
Kenyon College 
Gambier, Ohio 


Zinc: The Science and Technology of the 
Metal, Its Alloys and Compounds 


Edited by C. H. Mathewson, Professor 
Emeritus, Yale University. Reinhold 
Publishing Corp., New York, 1959. 
xii + 721 pp. Figs. and tables. 16 
X 23.5cem. $19.50. 


This book contains a highly detailed 
account of the whole industry, from the 
occurrence of zinc in the earth’s crust, to 
the marketing of the products. After a 
historical introduction and asurvey of the 
economics of the industry in the first 
two chapters, the reader finds a detailed 
account of zinc mines throughout the 
world in the third chapter on the geology 
of zinc deposits. Perhaps the only chapter 
of interest to chemists is Chapter 4 on the 
Chemistry and Physics of Zinc Technology. 
An accounting of specific ore processing 
mills and their methods is found in Chap- 
ter 5, and Metallurgical Extraction and 
The Refining of Zinc are found in Chapters 
6and7. The Manufacture of Zinc Oxide 
and Industrial Zinc Oxide, Zinc Sulfide 
and Other Zinc Compounds are discussed 
in Chapters 8 and 12. Chapter 9 includes 
the many methods by which zinc is ap- 
plied and used as a protective coating and 
as a protective cathode. Zinc as an 
alloying agent and its use in the metal- 
lurgical extraction of other metals are 
taken up in Chapters 10 and 11. The 
last two chapters are devoted to the 
Biological Significance of Zinc and the 
use of Zinc in Wood Preservation and in 
Agriculture. 

As in any volume with multiple con- 
tributors, 52 in this case, the presentation 
is uneven and there is considerable du- 
plication from section to section. The 
equation for the reduction of zinc oxide 
with carbon monoxide appears about ten 
times and the reverse reaction about five 
times. The chemist will find conventions 


‘and statements which are not palatable 


such as the use of atomic oxygen in 
equations for the weathering of sulfide 
minerals, a valency of six for zinc, “strong 
affinity between zinc (combined) and 
copper ions,”’ “copper bars... soluble in 
acid (non oxidizing) spray from cells,’ 
“sodium, potassium... build up suffi- 
cient to displace zinc in solution,’ “zine sul- 
fate appears to suppress the ionization of 
cobalt sulfate,’ “more caustic acids,’ 
salammoniac, “‘molecules’’ of Zn(NHs3)«Cle, 
manganese peroxide (MnO:z) and others. 
The book is produced in the same high 
quality characteristic of other ACS mono- 
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Every bottle a bargain... 


10 TO 15% DISCOUNT 
ON NEW 
FISHER SIX-PACKS 


Here’s a new idea in bulk buys. Fisher 
offers you—for the first time anywhere— 
substantial discounts of 10 to 15% on the 
purchase of a single case. 


And the case is smaller, too—with the ex- 
ception of five-pound and one-gallon units 
that are packaged 4 to a case, all other 
sizes were reduced to 6 to a case rather 
than 12. 


Now, too, you can make up assorted lots 
of organic and inorganic chemicals—10 to 
49 cases at discounts of 15 plus 5%; 50 
cases and over, 15 plus 10%. 


Fisher’s new, liberal discount schedule ap- 
plies to all grades of chemicals and rea- 
gents. Here is one more reason to use 
Fisher as your one source—remember. the 
Fisher Chemical Manufacturing Division 
produces the industry’s most comprehen- 
sive line of high-purity reagents. B-101a 


FISHER 
SCIENTIFIC 


Boston Cleveland Philadelphia IN CAN‘ 0A 
Buffalo Detroit Pittsburgh 
Charleston, W.Va. Houston St. Louis Montre 
Chicago New York Washington Torontc 
America’s Largest Manufacturer-Distributor of 
laboratory Appliances & Reagent C ie 
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Here is something really unique and 

useful . . . has combined abilities of vacuum 
and drying ovens as well as a conventional 
or vacuum desiccator . . . ideal for rapid 
evaporation of solvent traces .. . keeps 
crucibles or other small lab items clean 
and dry ... many more uses... built in, 
thermostatically controlled heater... 
temperatures to 125°C ... all metal 
construction... pull up to 29” of vacuum 
with complete safety . . . dial thermometer 
... weighs only 8% Ibs... . plugs in 
anywhere .. . 226 cubic inches of working 
space ...low priced 


WRITE FOR BULLETIN 608 


New York Lahoratery Supply Co., Inc. 


76-78 VARICK STREET NEW YORK 13.N.Y 


TEST RESULTS 


TOO MANY VARIABLES? 


It’s time to drawa line. Straighten 
out your cleaning problems with 


HAEMO-SOL 


There’s nothing like Haemo-Sol’s unique cleansing 
power and positive rinsing . . . it’s completely 
safe! No etching! No corroding of metal parts! 
Immediate Haemo-Sol bath for valuable volu- 
metric and optical equipment prevents soil etching! 


Haemo-Sol guarantees clean laboratory glassware 
and apparatus— 


® removes the full range of laboratory soils 
effectively digests protenoid materials... . other 
types of polymeric materials 
assures free draining pipets . . . burets 


gives sparkling clear surfaces for quartz and glass 
absorption cells 


provides chemically clean reaction and 
titration flasks 


leaves the clean surfaces that are a must for the 
smooth operation of fractionating columns and 
other pieces of laboratory equipment. 


And, just as important 
as its unique cleaning 
is Haemo-Sol’s 

igh solubility and 
powerful solubilizing 
action. Haemo-Sol 
washed glassware rinses 
completely clean . . . 
nothing remains behind, 
but a chemically clean, 
free draining glass sur- 
face. 


Write TODAY for 
Sample and Literature. 


Distributed by 


MEINECKE & COMPANY, Inc. 


225 Varick Street * New York, 14 "Nee te 
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Send for it on your company letterhead. Be sure to include your 
name and title. Refer to LABGLASS CATALOG LG-61. 


@ CONTAINS MORE THAN 16,000 ITEMS 
@ DEVOTED ENTIRELY TO SCIENTIFIC GLASSWARE 
@ STANDARD AND SPECIAL APPARATUS 


@ SUGGESTIONS ON DESIGN OF GLASSWARE 
TO YOUR OWN SPECIFICATIONS 


@ FULL SPECIFICATIONS AND CURRENT PRICES 


@ CONTAINS ITEMS MANUFACTURED OF PYREX 
BRAND AND KG-33 KIMAX BRAND GLASS 


LABGLASS, INC. 
North West Blvd. © Vineland, N.J. 
SCIENTIFIC GLASSWARE AND RESEARCH APPARATUS 
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graphs and is remarkably free of ty)o- 

graphical errors for a volume this size 

It probably is of limited value, except to 

those in the immediate field, but will be 

valuable as a reference book in the chemis- 
try library. 

Epwin M. Larsen 

The University of Wisconsin 

Madison 


Organic Chemistry. Volume 2: Sterco- 
chemistry and the Chemistry of Natural 
Products 


I. L. Finar, Senior Lecturer in Organic 
Chemistry, Northern Polytechnic, Hol- 
loway, London. 2nd ed. Longmans, 
Green & Co., Inc., New York, 1959. 
xi + 834 pp. Figs. 15 X 22 cm. 
$9.50. 


This revised edition of Organic Chem- 
istry, Volume 2, adheres to the same 
degree of thoroughness and selectivity 
that was shown in the first edition. It is 
now brought up to date in certain respects 
and is expanded in others. There are 19 
chapters, an author index, a subject index 
and a list of abbreviations that precedes 
the table of contents at the beginning. 
The first chapter is devoted to physical 
properties and chemical constitution. 
The next five chapters cover stereo- 
chemistry, ten chapters cover natural 
products, and there is one chapter on 
polycyclic aromatic compounds, one on 
heterocyclic compounds containing two 
or more hetero atoms, and one on chemo- 
therapy. 

Certain subject materials from the 
previous edition have been expanded. 
Among these topics are dipole moments, 
molecular rotation, optical isomerism, 
steric effects, ascorbic acid, the structure 
and synthesis of cholesterol, vitamin Ay, 
polypeptides, the mechanism of enzyme 
action, flavones, streptomycin and patu- 
lin. The two main additions are con- 
formational analysis and _ biosynthesis. 
Sufficient applications have been provided 
to give specific meaning to each of these 
areas. Beside these additions, there are 
also included brief accounts of nuclear 
magnetic resonance, correlation of con- 
figurations, isoflavones, and vitamin By. 
Occasional cross-referencing is useful in 
relating topics of various sorts which 
have some mutual points of common 
interest that need to be stressed. 

There are several topics, however. 
on which the treatment is almost too 
brief. This is true in the treatment of 
enzymes and enzyme action, where at 
impression might be obtained that this 
field has not been developed to the 
extent that it really has. In other 
instances, certain topics have remained 
unmentioned which certainly are vi«ally 
important to a book that bears the title 
of this one. This is evident in the case of 
optical isomers that do not contaii an 
asymmetric carbon atom and whose 
configurations cannot be assigned D- 
or L- prefixes. Nevertheless their absolute 
configurations are known by rel:ting 
them to the known tartaric acids, and 


(Continued on page A564) 
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Photometers 


Klett-Summerson 


No. 2070 


Designed for the rapid and accurate determina- 
tion of thiamin, riboflavin, and other substances 
which fluoresce in solution. The sensitivity 
and stability are such that it has been found 
particularly useful in determining very small 
amounts of these substances. 


—————KLETT SCIENTIFIC PRODUCT. 


BIO-COLORIMETERS e GLASS ABSORPTION CELLS 
COLORIMETER NEPHELOMETERS e GLASS STANDARDS 


Klett Manufacturing Co. 


179 EAST 87TH STREET, NEW YORK, N. Y. 


Your official text and guide for 
the Modern Chemistry course 
are available 


Be ready for your bright-and-early lessons in Mod- 
ern Chemistry on the NBC Television Network’s 
CONTINENTAL CLassRooM. Be sure to have the offi- 
cial text and guide at hand so that you can partici- 
pate fully in the course work right from the start. 


MODERN CHEMISTRY and A GUIDE TO MODERN 
CHEMISTRY are necessary supplements to the tele- 
vision lectures. They expand the lecture material, 
cite sources for additional reading, and show the 
student how to solve the problems presented in 
the TV lessons. Dr. John F. Baxter, the National 
Teacher of Modern Chemistry, is co-author of 
both books. 


Tremendous nationwide interest in CONTINENTAL 
CLAssRooM has created a heavy demand for the 
Modern Chemistry textbooks, so don’t risk last- 
minute delays. Get your copies today. 


Text $2.50 Guide $1.00 


Remittance to a company order 
For information or copies, write Dept. JCE, Box 903 


PRENTICE-HALL, Inc. 
Englewood Cliffs, New Jersey 
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CO 


Your Most 
Complete Catalog 


SAVE TIME Searching Through Dozens 
of Catalogs 


SAVE SPACE Wasted on bulky catalogs 


SAVE PURCHASING COSTS Buy 
from one economical source 


The new WACO buyers’ guide is the 
most compact, complete catalog in the 
chemical field. Because no words are 
wasted, you find information you need 
faster and easier. Because items are 
described and illustrated, you can be 
sure you're ordering what you want. 
Thousands of items are shown in true 
alphabetical order with complete cross- 
indexing to help you find what you want 
in seconds. 


NEW ADDITIONS 

Gas Chromotography 

Environmental Equipment 

Laboratory Presses 

Tensile Testing Equipment 

Glassware Washers 

MANY ENLARGED LISTINGS 
Thousands of other items in Compact, 
Alphabetical Order, Cross Referenced 
for Immediate Finding. 


WRITE FOR YOUR COPY TODAY 


LABORATORY SUPPLIES AND EQUIPMENT 


WILKENS-ANDERSON co. 
4525 W. DIVISION ST. CHICAGO 51; ILL. 
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therefore D-glyceraldehyde, by indirect 
means. To be specific, the absolute con- 
figurations of biphenyls can be estab- 
lished by beautiful intuitive reasoning 
through “abnormal’’ Grignard reactions 
or the Meerwein-Ponndorf-Verley reduc- 
tion by means of quasi-six-membered 
rings. The terms Rectus and Sinister 
should be mentioned briefly; this would 
tie in with other absolute configurations 
of biphenyls through specific quasi- 
racemates in thermal analyses. Space 
is certainly limited, but such subject 
matter would seem to be important for a 
future revision. 

The approach is generally the same as 
in the previous edition, which has already 
been reviewed enthusiastically in num- 
erous journals. The task of an author at- 
tempting to reduce the topics to be 
covered in a readable single volume is, 
of course, not easy. Formulas, equations, 
diagrams, tables, and other visual aids are 
very clearly done. This volume can be 
most highly recommended for any organic 
chemist wishing to have an adequate 
single volume reference at hand treating 
with stereochemistry and an introduction 
to the chemistry of natural products. 
The author’s style is very clear, with 
attention given to details and careful 
avoidance of verbalistic nonsense. 


Joun LEo ABERNETHY 
University of California Medical Center 
Los Angeles 


Chemical Engineering Practice. 
Volume 11: Works Design, Etc. 


Edited by Herbert W. Cremer and 
Sidney B. Watkins. (Butterworths 
Scientific | Publication.) Academic 
Press, Inc., New York, 1959. vi + 390 
+ xviii pp. 16.5 X 25cm. $19.50. 


Volumes 1-6 have been published; 
the present Volume 11 follows publication 
of Volume 6, out of sequence. Further 


~ volumes are in preparation. The present 


volume covers plant design, layout execu- 
tion, administration, and legal aspects. 
In general, the book will be accepted by 
most of the industry. Specifically, a 
large number of the chapters deal with 
the operation in England and under the 
United Kingdom laws. Regardless of 
this, everyone dealing with plant design, 
administration, and supervision should 


’ at least read most of this volume. 


The contents are Preliminary Reports, 
Choice of Site and Survey, Civil Engi- 
neering Works and Building, Contracts 
and Contract Documents, Construction 
and Installation, Works Administration, 
Factories Acts and Other Legislation, 
The Alkali Ete., Works Regulation Act, 
Industrial Hazards, and Patents. 

Without exception the editors have ob- 
tained the very top engineers in the Brit- 
ish Empire to prepare these various chap- 
ters. 


JouN J. McKerra 
The University of Texas 
Austin 


HERMOLY NE 


micro size 
hot plate 


< 3°/16" dia. » 


Precise, stepless 
thermostatic control, 

from 6°C above 

ambient to 370°C (700°F) 


Type 2300—invaluable for those labcratory 
situations where a single or multiple heat 
source is needed, yet space and money 
are scarce. Ruggedly built to withstand 
hard, continuous usage. Takes less 
than nine minutes to reach 370°C top 
temperature (reserve power at 370°C is 
46%). Perforated stainless steel case... 
well ventilated...long-life heating ele- 
ment...cast aluminum top. Stepless 
control automatically compensates for 
fluctuations in line voltage and ambient 
temperatures. Easily read control dial. 
3%/,¢" dia top plate. ..3*/,” height. 115 v 
a-c. Price complete with 5’ cord and 3 


prong plug $15.00 


as nonslip handle. 


Write for literature 
and name of nearest 
dealer. 


THERMOLYNE CORPORATION 
(formerly Thermo Electric Mfg. Co.) 
471 Huff St., Dubuque, lowa 
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WASHINGTON ROOM STATLER-HILTON HOTEL NEW YORK, N.Y. 


CLASSIFIED CATALOG 


BOOK EXHIBIT 


e SEPTEMBER 11-16, 1960 


High School 


Hozg, John C., Alley, Otis Edward and 
ickel, Charles L 
Science. 1957 801 pp $5.12 

Nostrand Co., Inc. #1 

Hogg, John C., Alley, Otis Edward and 
Bickel, Charles L. Teachers’ Guide for 
Chemistry: A Basic Science. 1957 38 
pp $60 D. Van Nostrand Co. #2 

Hogg, John C., Alley, Otis Edward and 
Bickel, Charles L. Teacher's Guide to 
Chemistry, A Course for High Schools. 
3rd Edition 1953 38 pp $.60 D. 
Van Nostrand Co., Inc. #3 

Hogg, John C., Alley, Otis Edward and 
Bickel, Charles L. Unit Tests for 
Chemistry: A Basic Science. 1957 48 
pp $.60 D. Van Nostrand Co., #4 

Hogg, John C., Alley, Otis Edward and 
Bickel, Charles L. Unit Tests for 
Chemistry, A Course for High Schools. 
3rd Edition 1953 48 pp $.60 D. 
Van Nostrand Co., Inc. 

Hogg, John C., Alley, Otis Edward and 
Bickel, Charles L. Workbook for Chem- 
istry: A Basic Science. 1957 122 pp 
$1.28 D. Van Nostrand Co., Inc. #6 

Hogg, John C., Alley, Otis Edward and 
Bickel, Charles L. Workbook for Chem- 
istry, A Course for High Schools. 3rd 
Edition 1954 120pp $1.28 D. Van 
Nostrand Co., Ine. #7 


Survey 


Allen, Donald S. and Ordway, Richard J. 
Physical Science. 1960 840 pp $8.25 
D. Van Nostrand Co., Inc. #8 

Ashford, Theodore A. From Atoms to 
Stars: An Introduction to the Physical 
Sciences. 1960 654 pp $8.50 Holt, 
Rinehart & Winston, Ine. #9 

Bawden, Arthur T. Man’s Physical Uni- 
verse. 4th Edition 1957 840 pp 
$6.95 The Macmillan Co. #10 

Bonner, Francis i and Phillips, Melba. 
Principles of Physical Science. 1957 
736 pp $8.75 Addison-Wesley 
lishing Co., Inc. #1il 

Cable, E. J., Getchell, R. W., Kadesch, 
William H. and Poppy, W. J. The 
Piysical Sciences. 4th Edition 1959 
553 pp $7.25 Prentice-Hall, Inc. #12 

ss Nicholas D., Parsons, James 

B. and Ronneberg, Conrad E. The 
Stvdy of the Physical World. 3rd 
Edition 1958 684 pp $7.50 Hough- 
ton Mifflin Co. #13 

Christiansen, G. S. and Garrett, Paul H. 
Structure and Change, the Svience 
Metter. 1960 608 pp $8.75 W.H 
Fr eman & Co. #14 

Gray. Dwight E. and Coutts, John W. 
Min and His Physical World. 1958 
672 pp $7.00 D.VanNostrand #15 


Hogg, John C.; Bickel, Charles L. and 
Little, Elbert T. Physics-Chemistry, A 
Unified Approach. ??? ??? pp 
2??? D. Van Nostrand Co., Inc. #16 

Holton, Gerald and Roller, Duane H. D. 
Foundations of Modern Physical Science. 
1958 782 pp $8.75 Addison-Wesley 
Publishing Co., Inc. #17 

Postl, Anton. Laboratory Experiments in 
the Physical Sciences. 1956 99 pp 
$3.00 Burgess Publishing Co. #18 

Slabaugh, Wendell and Butler, Alfred B. 
College Physical Science. 1958 496 pp 
$7.95 Prentice-Hall Inc. #19 

Swenson, H. N. and Woods, J. E. Physi- 
cal Science. 1956 333 pp $6.50 
Wiley. #20 


General Chemistry 


Alyea, Hubert N., Compiler and Dutton, 
Frederic B., Editor. Tested Demonstra- 
tions in Chemistry. 1960 168 pp 
a Chemical Education Publishing 


#21 

Anderson, H. V. Chemical Calculations. 
6th Edition 1955 305 pp $4.75 

McGraw-Hill Book Co. #22 

Atack, F. W. Handbook of Chemical 
Data. 1957 638pp $5.65 Reinhold 


#23 
Babor, Joseph A. Basic College Chemistry. 
2nd Edition 1953 766 pp $6.00 
Thomas T. Crowell Co. #24 
Babor, Joseph A. and Kremer, Chester B. 
How to Solve Problems in General Chem- 
istry. 2nd Edition 1955 152 pp 
$1.75 Thomas Y. Crowell Co. #25 
Babor, Joseph A. and Lehrman, Alexan- 
der. General College Chemistry. 3rd 
Edition 1951 800 pp $7.00 
Thomas Y. Crowell Co. #26 
Babor, Joseph A. and Lehrman, Alex- 
ander. Introductory College Chemistry. 
2nd Edition 1950 814 pp $6.00 
Thomas Y. Crowell Co. #27 
Baxter, John F. and Steiner, Luke E. 
Guide to Modern Chemistry. Volume 
I 1959 ??? pp $1.00 Prentice-Hall- 
Inc. #28 
Baxter, John F. and Steiner, Luke E. 
Guide to Modern Chemistry. Volume 
II 1960 ??? pp $1.00  Prentice- 
Hall, Ine. #29 
Baxter, John F. and Steiner, Luke E. 
Modern Chemistry. Volume I 1959 
???pp $2.50 Prentice-Hall,Inc. #30 
Baxter, John F. and Steiner, Luke E. 
Modern Chemistry. Volume II 1960 
$2.50 Prentice-Hall,Inc. #31 
Bell, R. P. The Proton in Chemistry. 
1959 230 pp $4.75 Cornell Univer- 
sity Press. 2 
Benson, S. W. Chemical Calculations. 
1952 217pp $3.25 Wiley. #33 


Bogert, L. Jean. Fundamentals of Chem- 
istry. 8th Edition 1958 615 pp 
$5.50 W.B. Saunders Co. #34 

Brooks, Stewart M. Basic Facts of 
General Chemistry. 1956 354 pp 
$4.75 W.B.Saunders Co. #35 

Brooks, Stewart M. Selected Experiments 
in General Chemistry. 1956 113 pp 
$2.00 W.B.Saunders Co. #36 

Brown, G.I. A Simple Guide to Modern 
Valency Theory. 1953 174 pp $3.00 
Longmans, Green & #37 

Compton, Charles. An Introduction to 
Chemistry. 1958 607 pp $6.85 D. 
Van Nostrand Co., Inc. 738 

Courchaine, Armande J. Chemistry V isu- 
alized and Applied. 2nd Edition 1957 
687 pp $5.50 G. P. Putnam’s Sons. 


Cragg, L. H. and Graham, R. P. . 
Introduction to the Principles of Chemis- 
try. 1955 749pp $6.50 Holt, Rine- 
hart & Winston, Inc. #40 

Damerell, R. A Course in College 
Chemistry. 1952 587 pp $5.90 The 
Macmillan Co. #41 

Ehret, William F. Smith's College Chem- 
istry. 7th Edition 1960 947 pp 
$7.75 Appleton-Century-Crofts, Inc. 

#42 


Francis, Charlotte A. and Morse, Edna. 
Fundamentals of Chemistry and A pplica- 
tion. 4th Edition 1956 543 pp 
$6.50 The Macmillan Co. #43 

Frey, Paul R. Chemistry Problems and 
How to Solve Them. 5th Edition 1958 
228 pp $1.50 Barnes & Noble, Inc. 

# 


044 
Frey, Paul R. Co Chemistry. 2nd 
Edition 1958 707 pp $7.75 Pren- 
tice-Hall, Inc. 
Frey, Paul Essentials of 
1960 520 pp $6.95 
Hall, Inc. #46 
Garrett, Alfred B., Haskins, Joseph F. 
and Sisler, Harry H. Essentials of 
Chemistry. 2nd Edition 1959 608 pp 
$7.00 Ginn & Co. #4 
Glasstone, S. Theoretical Chemistry. 
1944 515 pp $7.50 D. Van Nos- 
trand Co., Inc. #48 
Goostray, Stella and Schwenck, J. Rae. 
A Textbook of Chemistry: Applied to 
the field of Nursing. 7th Edition 1954 
426 pp $5.25 The Macmillan Co. #49 
Graham, R. P. and Cragg, L. H. The 
Essentials of Chemistry. 1959 590 pp 
$6.50 Holt, Rinehart & Winston, Inc. 
#50 


Gregg, Donald C. Principles of Chemistry. 
1958 600 pp $6.50 Allyn and Bacon, 
#51 


#45 
e Chem- 
rentice- 


Inc. 

Grunwald, Ernest, and Johnsen, Russell 
H. Atoms, Molecules and Chemical 
Change. 1960 252 pp $6.00 Pren- 
tice-Hall, Inc. #52 


Volume 37, Number 9, September 1960 / A565 


| 
39 
| 
] 


Chech see you have ordered 


FLAME PHOTOMETRY 


By John A. Dean, University of Tennessee. McGraw-Hill Series in Advanced Chemistry. 


ee : : The first full-length treatment of a new and extremely popular analytical method used 
: by chemists, physicists, and biologists both in academic and industrial research. The 
book offers an approach based on modern flame photometry as practiced with equip- 
ment able to separate the many variables one from another; i.e., photomultiplier tubes 
as photodetectors, prisms (or gratings) with adjustable slit mechanisms to isolate the 
radiant energy, and combustible fuels of different adiabatic flame temperatures. 

354 pages, $11.50 


OPTICAL ROTATORY DISPERSION: Applications to 
Organic Chemistry 
By Carl Djerassi, Stanford University. McGraw-Hill Series in Advanced Chemistry 


The first book to be published on this aspect of modern organic chemistry theory, by 
an internationally known authority. The book considers almost exclusively advances 
made since 1955. It emphasizes applications to organic chemistry and to certain bio- 
chemical fields. Main emphasis is placed on steroids, terpenes, amino acids, and proteins 
and peptides. Dr. Albert Moscowitz, Dr. John A. Schellman, and Dr. Elkan R. Blout 
have each contributed one chapter to this 17 chapter work. 293 pages, $9.50 


THERMODYNAMICS, New Second Edition 


rae By G. N. Lewis and M. Randall (Revised by Kenneth S. Pitzer and Leo Brewer, 
a: both of the University of California, Berkeley). McGraw-Hill Series in Advanced Chemistry. 


A revision by two top men in their field of a 1923 classic. The informal and much- 
admired style of the first edition has been retained and will make the book very appeal- 
om ing to all its readers. Because the last edition of the book was 37 years ago, there is 
}. much new material included in the new edition, particularly in the middle and late 
chapters. These chapters have now been brought up to the present frontiers of thermo- 
4; dynamics. Illustrative materials have been brought up to date. As before, illustrative 
te problems are worked out in considerable detail. Ready in January, 1961 


NUCLEAR MAGNETIC RESONANCE: Applications to 


Organic Chemistry 
By John D. Roberts, California institute of Technology. McGraw-Hill Series in Advanced Chemistry 


This brief book is the outgrowth of some forty lectures in which it was attempted to 
explain the phenomenon of nuclear magnetic resonance absorption and the uses of 
high-resolution nuclear magnetic resonance spectroscopy. It will be of service to prac- 
im ticing chemists and students as a guide to various applications of NMR spectroscopy 
4° and an introduction to other authoritative works. Throughout the coverage is illus- 
trative rather than comprehensive. 118 pages, $6.50 


Send for Copies McGRAW-HILDO | 
On Approval 330 WEST 42ND ST. 
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These important Books 


INORGANIC SYNTHESIS, Volume vi 


By Eugene G. Rochow, Harvard University. McGraw-Hill Inorganic Synthesis Series. 


The latest volume in the distinguished Inorganic Synthesis Series. The emphasis of 
this volume is on coordination compounds and “‘complexes.’”’ Persons interested in the 
preparation of inorganic compounds can get not only specific directions for specific 
compounds from this book, but also hints on general procedures, precautions, and 
laboratory instruments. Intended primarily for research chemists and others who need 
information in the volume for chemical work. Not intended primarily as a textbook, 
but it can be so used. Ready in October 


MODERN NUCLEAR TECHNOLOGY: A Survey for 
Industry and Business 


Edited by Mark M. Mills; Arthur T. Biehl and Robert Mainhardt, both of Aerojet-General 


Nucleonics, San Ramen, California 


This book is the result of a series of lectures given under the Engineering Extension 
Program of the University of California, Berkeley, during the summers of 1956 and 
1957. Each chapter in the volume stands by itself since it corresponds to a lecture given 
by an individual. Contributors are Arthur T. Biehl, Robert L. Carter, E. Richard 
Cohen, Sidney Fernbach, John W. Gofman, Ronald R. Henley, Donald H. Imhoff, 
Jerome Kohl, James A. Lane, C. Rogers McCullough, Robert Mainhardt, Mark M. 
Mills, Burton J. Moyer, Thomas H. Pigford, Richard F. Post, J. C. Rengel, George 
Safonov, Patrick J. Selak, with an introduction by Edward Teller. 336 pages, $9.50 


PRINCIPLES OF CHEMISTRY 


By L. A. Hiller, Jr., University of illinois; and R. H. Herber, Rutgers University 


As high schools better prepare their students, it becomes necessary to introduce them to 
college chemistry in a more challenging manner. Hiller and Herber is an extraordinarily 
well-written, rigorous general chemistry textbook. Wherever possible, quantitative 
relationships between the various parameters which describe chemical systems have 
been developed to the point where the student can make proper use of these equations. 
The book is designed to acquaint the student with a modern approach to the study of 
chemistry. 735 pages, $7.75 


INSTRUMENTAL ANALYSIS AND TECHNIQUES 


By Charles N. Reilley, University of North Carolina; and Donald Sawyer, University of 
California, Riverside 


In this unique manual the authors include experiments illustrating not only analytical 
applications of instruments but also whenever possible, the use of instruments in de- 
termining important physical chemical data. Each experiment has been thoroughly 
tested to insure its workability and ‘‘cook-book”’ procedures have been avoided. The 
purpose of this manual is not to displace other instrumental texts, but to supplement 
them by providing a set of experiments which will thoroughly test and demonstrate the 


principles discussed in the lecture section of the course. Ready in November 
-HI YO K COMPANY, INC. Send for Copies 
NEW YORK 36, N. Y. On Approval 
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Zour Important New Texts 


LABORATORY TECHNIQUE IN ORGANIC CHEMISTRY 


By Kenneth B. Wiberg, University of Washington. McGraw-Hill Series in Advanced Chemistry 


A modern and practical book designed to introduce advanced undergraduates and 
beginning graduate students to the basic methods of organic chemistry laboratory 
technique. It covers the procedures and methods of purification of liquids, solids and 
gases, and then considers the methods of separation and purification which are based 
on partition between phases. An attempt has been made to cover all of the most im- 
portant techniques and to briefly describe others. References are given to more de- 
tailed discussions of the methods wherever possible. 269 pages, $7.50 


FOUNDATIONS OF CHEMICAL KINETICS 


By Sidney W. Benson, University of California. McGraw-Hill Series in Advanced Chemistry 


A critical and complete account of the theoretical background of chemical kinetics. 
It introduces the methods of utilizing kinetic concepts in such diverse areas as catalysis, 
enzymes, and electrode reactions. A complete treatment of gas and free radical reac- 
tions makes the book useful as a reference work for workers in the field of gas phase 
and free radical kinetics. A carefully selected set of problems, arranged to follow the 
sequence of topics in the text, is also included in the back of the book. 720 pages, $13.50 


INSTRUMENTAL METHODS OF CHEMICAL ANALYSIS, 
New Second Edition 


By Galen W. Ewing, New Mexico Highlands University 


This text, written at the upper-division undergraduate or graduate level, will be useful 
for practicing analytical chemists. It covers in considerable detail all those analytical 
methods utilizing instruments which are in common laboratory use, as well as many less 
familiar methods gleaned from the recent technical journal literature. Emphasis is on 
the scope and —— utility of a method, its advantages and limitations, with a dis- 
cussion of its theoretical background. 454 pages, $8.90 


RADIOISOTOPE TECHNIQUES 


By Ralph T. Overman, Oak Ridge Institute of Nuclear Studies; and Herbert N. Clark, Rensselaer 
Polytechnic Institute 


A laboratory textbook designed to give the principles and typical procedures of work- 
ing with radioactive materials. It is for use both as a text, in formal courses dealing 
with radiochemical techniques, and also as a reference and source book for these labora- 
tory procedures and manipulations. Discussions and techniques are included relative 
to the detection of radiation, errors in radioactivity measurements, the preparation of 
radioactive sources, the laboratory characterizations of radiation, and a siecations of 
radioisotopes. Approximately 1,000 references to literature dealing with these tech- 
niques are included. 469 pages, $10.00 


MCGRAW-HILL BOOK COMPANY, INC. 
330 WEST 42ND ST. NEW YORK 36, N.Y. 
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Hanneman, Walter W. Daily Assign- 
ment Problems in First Year Chemistry. 
No. 1. 1957 106 pp $1.50 Burgess 
Publishing Co. #53 

Hanneman, Walter W. Daily Assign- 
ent Problems in First Year Chemistry. 
No. 2. 1959 107 pp $1.50 Burgess 

Publishing Co. #54 

Hazel, J. F. A Basic Laboratory Course 

» College Chemistry. 2nd Edition 
1957 233 pp $3.95 Wiley. #55 

Hiller, L. A., Jr. and Herber, R.H. Prin- 

. ples of Chemistry. 1960 650 pp 
7.75 MeGraw-Hill Book Co. #56 
He mes, Harry N. General Chemistry. 
th Edition 1949 708 pp 

#5) 


‘he Macmillan Co. 
Hoimes, Harry N. Introductory College 
594 bp 


( vemist 5th Edition 1951 
The Macmillan Co. 
Hopkins, B. Smith and Bailar, John C., Jr. 
‘eneral Chemistry for Colleges. 5th 
|} dition 1956 711 pp $7.50 D. C. 
iieath & Co. #59 
Huichinson, Eric. Chemistry. 1959 
715 pp $7.50 W. B. Saunders Co. 


Huichinson, Eric. Electrons, Elements 
aud Compounds. 1959 552 pp $6.00 
\\. B. Saunders Co. #61 

Kieffer, William F. and Fitzgerel, Robert 
K., Compilers. Selected Readings in 
General Chemistry. 1959 128 pp 
$2.00 Chemical Education Publishing 
Co. #62 

King, G. Brooks and Caldwell, William E. 
The Fundamentals of College Chemistry. 
3rd _ Edition 1959 592 pp $6.25 
American Book Co. #63 

King, G. Brooks and Caldwell, William 
E. Laboratory Experiments in General 
Chemistry. 1956 324 pp $3.25 
American Book Co. #64 

King, Wendell B. Semimicro Experiments 
in General Chemistry. 2nd Edition 
1955 192 pp $3.95 Prentice-Hall, 
Ine. 

Kuljian, Ernest and Nordmann, Joseph. 
Quantitative Aspects of General Chemistry. 
1959 144pp $2.50 Burgess Publish- 
ing Co. #66 

Laubengayer, Albert W. General Chem- 
istry. Revised 1957 614 pp $6.50 
Holt, Rinehart & Winston, Inc. #67 

Lee, Garth L. and Van Orden, Harris O. 
General Chemistry. 1960 637 pp 
$7.25 W.B. Saunders Co. #68 

Lewis, John R. First Year College Chem- 
istry. 7th Edition 1951 365 pp 
$1.75 Barnes & Noble, Inc. #69 

Luder, W. F., Vernon, Arthur A. and 
Zuffanti, Saverio. General Chemistry. 
2nd Edition 1959 582pp $6.75 W. 
B. Saunders Co. #70 

Mack, Edward, Jr., Garrett, Alfred B., 
Haskins, Joseph F. and Verhoek, 
Frank H. Textbook of Chemistry. 2nd 
Edition 1958 854 pp $7.00 Ginn 
«& Co. #71 

Markham, Edwin C. and Smith, Sherman 
E. General Chemistry. 1954 613 pp 
37.00 Houghton Mifflin Co. 

Meyer, Lillian H. Introductory Chemistry. 
2nd Edition 1959 528 pp $6.00 
The Maemillan Co. #73 

Minnear, F. L. and Grimes, Ruby M. 
Review of Mathematics for Beginning 
Science and Engineering Students. 1960 
198 pp $1.65 W.H. 

#74 

Muhler, Joseph C., Rohrer, Charles S. 
and Campaigne, Ernest E. Introduc- 
tion toChemistry. 1957 460 pp “— 
Prentice-Hall, Ine. #75 

Muhiler, Joseph C., Rohrer, Charles S. 
and Campaigne, Ernest E. Introduc- 
tin to Experimental Chemist 1958 
1°2 pp $3.75 Prentice-Hall 

#76 


Nebergall, William H. 
Frederick C. Co 
796 pp $7.50 D. 


and Schmidt, 
Chemistry. 1957 
. Heath & Co. 


#77 

Nebergall, William H. and Schmidt, 

Frederick C. General Chemistry. 1959 
734 pp $7.25 D.C. Heath & Co. 


#78 
Nitz, Otto. Introductory Chemistry. 
520 pp $6.50 D. Van Nostrand Co., 
Inc. #79 
Pauling, Linus. College Chemistry. 2nd 
Edition 1955 685 pp $6.75 W. 
H. Freeman & Co. 
Pauling, Linus. General Chemistry. 2nd 
Edition 1953 710 pp $6.75 W. H. 
Freeman & Co. #81 
Pauling, Linus. The Nature of the Chemi- 
cal Bond and the Structure of Molecules 
and Crystals. 3rd Edition 1960 664 
pp $8.85 Cornell University Press. 
#82 
Perros, T. P. and Sager, W. F. General 
Chemistry Si Study Cards. 1960 
4 sets of 100 cards each. $1.00 per set. 
Sigma Press. #83-#86 
Pierce, Conway and Smith, R. Nelson. 
General Chemistry Workbook, How to 
Solve Chemistry Problems. 2nd Edition 
243 pp $1.75 W. H. Freeman 
& Co. 


#87 
Quagliano, James. Chemistry. 1958 
854 pp $7.95 Prentice-Hall, Inc. 


#88 
Ritter, H. L. Introduction to Chemistry. 
1955 649pp $6.50 Wiley. 89 
Robertson, G. Ross. Modern Chemistry 
for the Engineer and Scientist. 1957 
300 pp $9.50 McGraw-Hill Book Co. 


Rochow, E. G. and Wilson, M. K. 
Chemistry. 1954 602 pp 
Wiley. 

Routh, Joseph I. Fundamentals of In- 
organic, Organic and Biological Chem- 
istry. 4th Edition 1959 384 pp 
$4.00 W.B. Saunders Co. #92 

Routh, Joseph I. 20th Century Chemistry. 
2nd Edition 1958 613 pp $6.50 
B. Saunders Co. #93 

Sanderson, R. T. I[ntroduction to Chem- 
istry. 1954 542 pp $5.50 Wiley. 

#94 

Schwenk, J. Rae and Martin, Raymond M. 

Basic Principles of Chemistry. 1958 400 
p $6.95 Prentice-Hall, Inc. #95 
wood, Pierce W. Experi iments in 
General Chemistry. 3rd Edition 1959 
88 pp Paperbound $2.75 Holt, Rine- 
hart & Winston, Inc. #97 

Sienko, Michael J. and Plane, Robert A. 
Chemistry. 1957 621 pp $6.95 
McGraw-Hill Book Co. #98 

Sisler, Harry H., Vander Werf, Calvin A. 
and Davidson, Arthur W. College 
Chemistry: A Systematic Approach 
1953 623 pp $6.75 The Macmillan 
Co. #99 

Sisler, Harry H., Vander Werf, Calvin A. 
and Davidson, Arthur W. General 
Chemistry: A Systematic Approach. 
2nd Edition 1959 851 pp $7.95 
The Macmillan Co. #100 

Sneed, M. Cannon, Maynard, J. Lewis 
and Brasted, Robert C. General College 
Chemistry. 2nd Edition 1954 765 
pp $7.00 D. Van Nostrand Co., Inc. 

#101 

Sorum, C. H. Fundamentals of General 
Chemistry. 1955 608 pp $7.95 
Prentice-Hall, Inc. #102 

Sorum, C. H. How to Solve General 
Chemistry Problems. 2nd_ Edition 
1958 184 pp $2.25 Prentice-Hall, 
Inc. #103 

Steiner, Luke E. and Campbell, J. A. 
General Chemistry. 1955 676 pp 
$7.00 The Macmillan Co. #104 


Strong, Laurence E., Editor. Chemisiry. 
Revised Trial Edition Chemical Bond 
Approach Project. #105 

Taylor, M. D. First Principles of Chem- 
istry. 1960 704 pp $7.50 D. Van 
Nostrand Co., Ine. #106 

Timm, John 4 General Chemisiry. 3rd 
Edition 


Walker, B. S., Asimov, 
Nicholas, Kolaya. Chemistry and Hu- 
man Health. 1956 445 pp $6.00 
McGraw-Hill Book Co. #108 
Watt, George W. Basic Concepts 
Chemistry. 1958 262 pp $6.95 Me- 
Graw-Hill Book Co. #109 
Watt, George W. and Hatch,: Lewis F. 
The Science of Chemistry. 2nd Edition 
1954 566 pp $6.75 McGraw-Hill 
Book Co. #110 
Whittaker, Roland M. General Chemistry. 
1959 752 pp $12.50 Chemical Pub- 
lishing Co., #lll 
Wilson, E. Bright, Jr. Introduction to 
Scientific Research. 1952 376 pp 
$6.75 McGraw-Hill Book Co. #112 
Winslow, Eugene C. Basic Principles of 
Chemistry. 1958 284 pp $4.75 D. 
Van Nostrand Co., Inc. #113 
Wood, Jesse Hermon and Keenan, 
Charles William. General College Chem- 
istry. 1957 689 pp $6.50 Harper 
& Brothers. #114 
Young, Jay A. Elements of (General 
Chemistry. 1960 466 pp $6.95 
Prentice-Hall, Inc. #115 
Young, Jay A. Practice in Thinking: 
A_ Laboratory Course in Introductory 
Chemistry. 1958 92 pp $3.25 
Prentice-Hall, Inc. #116 
Young, Leona E. and Porter, C. W. 
General Chemistry: A_ First Course. 
4th Edition 1958 596 pp $6.95 
Prentice-Hall, Inc. 4117 


General Chemistry Laboratory 
Manuals 


Babor, Joseph A. and Lehrman, Alexander. 
Laboratory Studies in College Chemistry. 
1952 227 pp $3.00 Thomas Y. Cro- 
well Co. #118 

Babor, Joseph A. and Lehrman, Alexander. 
Selected Experiments in College Chemis- 
try. 1953 125pp $1.75 Thomas Y. 
Crowell Co. #119 

Baxter, John F. Laboratory Manual for 
General Chemistry. 1956 
$3.50 Burgess Publishing Co. 

Belcher, J. E. and Colbert, J. C. 
ties and Numerical Relationships of the 
Common Elements and Compounds. A\l- 
ternate 5th Edition 1958 366 pp 
$3.25 Appleton-Century-Crofts, 

#1 

Bogert, L. Jean. Laboratory Manual of 
Chemistry. ???2? 196 pp $1.50 W. 
B. Saunders Co. #122 

as Sol, Gantz, E. St. Clair and Rice, 

N. General Chemical Laboratory 
Manual. 1950 243 pp $3.75 
Houghton Mifflin Co. #123 

Brescia, Frank, Anderson, Adolph G.; 
Arents, John G., Meislich, Herbert 
and Turk, Amos. Laboratory Studies 
in General Chemistry. 1960 Academic 
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New REINHOLD 


Examine these titles at the 


REINHOLD PHYSICAL AND INORGANIC CHEMISTRY TEXTBOOK SERIES 


Dr. Harry H. Sisler, Consulting Editor 


Reid’s PRINCIPLES OF CHEMICAL THERMODYNAMICS 


by CHARLES E. REID, University of Florida 


DESIGNED as an introductory text for senior-graduate 
courses, this book presents a fresh approach to chemical 
thermodynamics. 

The author introduces the subject without the usual 
tedious consideration of heat engines. De Donder’s 
concepts of affinity and degree of advancement are used 
to simplify the treatment of chemical reactions. En- 
trophy is treated as a postulate rather than a consequence 
of heat-engine theory. In addition, the book covers many 
recent developments such as the new definition of the 
Kelvin temperature scale and the IUPAC-CITCE rec- 
ommendations on electrochemical nomenclature. Also 
discussed are the Bridgman, Tobolsky and Jacobian 
methods of deriving thermodynamic relations and the 
Koenig and Prins transformations. These and numerous 
other features are included to provide the student with a 
more meaningful introduction to the principles of thermo- 
dynamics and their application to chemistry. 


Sanderson’s CHEMICAL PERIODICITY 
by R. T. SANDERSON, State University of lowa 


THIS BOOK’s organization differs sharply from other inor- 
ganic texts in that emphasis is placed on the nonmetals. 
All binary compounds of oxygen, for example, are dis- 
cussed within a single chapter. Within the chapter, fol- 
lowing a general discussion of trends throughout the pe- 
riodic system, these compounds are discussed by groups, 
systematically across the periodic table. The author 
applies his own distinctive concepts of electronegativity, 
stability ratio, and partial electrical charge to the inter- 
pretation of the properties of binary compounds of the 
elements. The result of this approach offers a stimulating 
new slant on the relationship between structure and prop- 
erties and its corresponding applications. 

A unique and most valuable aspect of this text is the 
collection of more than 60 periodic charts which show at a 
glance the general trends and relationships among all the 
elements, with respect to the physical properties of the 
elements or of their compounds with the different non- 
metals. These remarkable charts were originally de- 
signed by the author, and the book is specially printed in 
a large 8'/, X 10'/, format to present them clearly. No 


Other Outstanding Reinhold Texts 


CONTENTS. Mathematical Prepar. 
ation; Introduction and Basic Con. 
cepts; Conditions of Equilibrium 
and the Free Energy Function; 
Gases and Vapors; Thermochem. 
istry; Statistical Thermodynamics; 
The Thermodynamics of Mixtures 
and Solutions; Chemical Equilibria 
and Phase Equilibria; Electrolytic 
Solutions and Electrochemical 
Cells; The Thermodynamics of 
Surfaces; Systematic Methods of 
Deriving Thermodynamic Rela. 
tions. 


1960 
306 pages 
College Edition $6.50 


similarly comprehensive representation is available any- 
where in the chemical literature. 


CONTENTS: The Fundamental 
Basis of the Periodic Law; In- 
troduction to Chemical Combina- 
tion; The Condition of Combined 
Atoms; Principles of Coordina- 
tion Chemistry; Physical Nature 
of the Elements; Binary Com- 
pounds of Oxygen; Stability of 
Complex Oxides; Binary Com- 
pounds of Hydrogen; Binary Com- 
pounds of Nitrogen; Binary Com. 
pounds of Sulfur; Binary Com- 
pounds of Fluorine; Binary Com- 
pounds of Chlorine; Binary Com- 
pounds of Bromine; Binary 
Compounds of lodine; Methyi. 
Ethyl and Phenyl Compounds of 
the Elements; Inner Transition 
Elements; Periodicity of Coordi. 
nation Chemistry. 


1960, 330 pages, College Edition $9.75 


Astle THE CHEMISTRY OF PETROCHEMICALS 
by MELvin J. AsTLE, Professor of Organic Chemistry, Case 
Institute of Technology, Consultant to Petrochemical Indus- 


tries 
1956, 272 pages, College Edition $6.25 


Bear CHEMISTRY OF THE SOIL 
edited by Firman E. BEar, Former Chairman, Department 
of Soils, Rutgers University 
1955, 383 pages, College Edition $7.30 


Clark & Hawley ENCYCLOPEDIA OF CHEMISTRY 
edited by GEorGE L. CLARK, Research Professor, Depart- 
ment of Chemistry, University of Illinois, and G. G. Haw- 


LEY, Reinhold Book Division 
1957, 1,053 pages, 7” < 10", $19.50 


de Ong CHEMICAL AND NATURAL CONTROL OF PESTS 


by E. R. pE ONG 
1960, 240 pages, College Edition $6.25 


Send for your 
examination copies to 


A570 / Journal of Chemical Education 


Fieser & Fieser STEROIDS 
by Louts F. FrEsEr, Sheldom Emery, Professor of Organic 
Chemistry, Harvard University, and Mary FIeEser, Re- 
search Fellow in Chemistry, Harvard Universit 

1959, 964 pages, College 


Fieser & Fieser_ STYLE GUIDE FOR CHEMISTS 


by Louts F. Freser and Mary FIESER 
1960, 100 pages, $2.95 


ition $15.00 


Keulemans GAS CHROMATOGRAPHY 
by A. I. M. KeuLtemans, Research Chemist, Koninklijke 


Shell Laboratorium Amsterdam 
2nd Edition, 1959, 256 pages, College Edition $6.25 


Littlejohn & Meenaghan AN INTRODUCTION TO CHEMICAL 
ENGINEERING 
by CHARLEs B. LITTLEJOHN, Professor and Head, De art- 
ment of Chemical Engineering, and GEORGE F. MEENAG- 
HAN, Associate Professor of Chemical Engineering, bot) of 
Clemson College 
1959, 270 pages, College Edition 56.50 
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Meyer’s FOOD CHEMISTRY 
by LILLIAN H. MEYER, Western Michigan University 


TxIs TEXT discusses not only the chemical composition of 
foods but also the changes in composition that take place 
during such processes as cooking, canning, pickling, re- 
frigeration and fermentation. ile the author writes 
for undergraduates who have had a course in organic 
chemistry, she includes sufficient background material on 
chemistry and biology to enable the student to proceed 
without additional references. The text also includes 
summaries of developments in related fields as they apply 
to food. At the end of each chapter extensive bibliog- 
raphies are provided to aid the student in further research 
on specific problems. 


Today’s revolution in growing, processing, and market- 
ing of food makes it most important that students gain 
the special insight into food chemistry necessary for in- 
telligent evaluation of current problems. Recent de- 
velopments, such as the new Food Additives Amendment, 
provide the field of food chemistry with an important 
challenge. A special feature of this book is the chapter on 
food additives and the appendix which includes a list of 


--- REINHOLD ORGANIC CHEMISTRY AND BIOCHEMISTRY TEXTBOOK SERIES 


Dr. Calvin A. VanderWerf, Consulting Editor 


permissible food additives. Here is a textbook that truly 
anticipates the needs of students who wish to enter the 
expanding and rapidly changing food field. 


CONTENTS: Development of Food 
Chemistry; Fats and Other Lipids; 
Carbohydrates; Proteins in Foods; 
The Flavor and Aroma of Food; Meat 
and Meat Products; Vegetables and 
Fruits; Milk and Milk Products; 
Cereals and Their Use; Food Addi- 
tives. 


1960 
400 pages 
College Edition $6.75 


Heftmann and Mosettig’s BIOCHEMISTRY OF STEROIDS 
by ERICH HEFTMANN and ERICH MOSETTIG, both of the National Institute of Health 


REMARKABLY CLEAR in its presentation, this text covers 
most naturally occurring steroid compounds and their 
pharmacologically important analogues. The classes of 
steroids are arranged in the text as much as possible in the 
sequence required for an understanding of their biogenetic 
relations and not necessarily in the order of increasing 
complexity as organic compounds. After a brief intro- 
duction to structure and nomenclature, each class is dis- 
cussed with regard to distribution, biosynthesis, metab- 
olism, physiological significance, structural specificity, 
and analytical determination. The subject is presented 
in an expository style, without footnotes, tables, and other 
distracting ancillary material. The juxtaposition within 
the text of numerous structural formulas should also in- 
crease comprehension and readability. 

At the end of the text is a classified reading list organ- 
ized for the most part along the same principles as the 
text. References to over 700 of the pertinent books and 
review articles that have appeared in the last ten years are 
arranged in the order of recency of publication. This 
should provide an adequate introduction for students who 
become interested in more detailed information and more 


extensive bibliographies of the voluminous literature in 
this field. Heftmann and Mosettig will be an invaluable 
basic text for specialized courses in biochemistry, physi- 
ology, and endocrinology. 
Students of pharmacology, and 
medicine ot research workers 
in biology and pharmaceutical 
chemistry will find the book a 
welcome addition to their work- 
BIOCHEMISTRY ing libraries. 
OF STEROIDS 


CONTENTS: Cholesterol; Sterols; 
Vitamin D Group; Steroid 
Sapogenins and Alkaloids; Cardiac 
Glycosides; Bile Acids; Proges- 
terone; Corticosteroids; Androgens; 
Estrogens; Literature; index. 


1960 


231 pages 
College Edition $5.75 


and 


Riegel INDUSTRIAL CHEMISTRY 
by E. RayMonp RIEGEL, Former Professor of Industrial 
Chemistry, University of Buffalo 
5th Edition, 1949, 1,020 pages, College Edition $8.35 
Rose CONDENSED CHEMICAL DICTIONARY 
revised and enlarged by ARTHUR and ELIZABETH Rosé, 


State College, Pennsylvania 
5th Edition, 1956, 1221 double-column pages, $12.50 


Wagner ADVANCED ANALYTICAL CHEMISTRY 


by WALTER WaGNER, CLARENCE J. HULL, and GERALD 
E. MARKLE, all of the University of Detroit 
1953, 288 pages, College Edition $5.40 


Wiech & Strauss FUNDAMENTALS OF ROCKET PROPULSION 


by Raymonp E. WIEcH and Rosert F. Strauss, both of 
the Reactions Motor Division, Thiokol Chemical Corporation 
1960, 145 pages, College Edition $4.60 


Student Monographs in Physics 
A. E. BeBarr SOFT MAGNETIC MATERIALS USED IN 
INDUSTRY 

1953, paperbound, 64 pages, $1.20 


J.A.Hall FUNDAMENTALS OF THERMOMETRY 
1953, paperbound, 66 pages, $1.20 


J.A.Hall PRACTICAL THERMOMETRY 
1953, paperbound, 74 pages, $1.20 


H.L.Penman HUMIDITY 
1955, paperbound, 71 pages, $1.20 


E.W.H.Selwyn THEORY OF LENSES 
1955, paperbound, 64 pages, $1 20 


J.Topping ERRORS OF OBSERVATION AND THEIR 
TREATMENT 


Revised Edition, 1957, paperbound, 121 pages, $1.20 


430 Park Avenue 


Textbook Department New York 22, N.Y. 
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FRESHMAN TEXT | 
a COLLEGE CHEMISTRY GENERAL CHEMISTRY | 
2 el, by Linus Pauling, California Institute of Technology. Illustrated by by Linus Pauling, California Institute of Technology. Illustrated sy 
: + Roger Hayward, 685 pp., 202 illus., 2nd Ed., 1955, $6.75. Roger Hayward, 710 pp., 193 illus., 2nd Ed., 1953, $6.75. Eb 
dl This book provides a gradual and systematic introduction to the principles of A concentrated and rigorous treatment of chemistry for well-prepared beginnig : 
chemistry. students. 
** |. . these two books rapidly obtained world-wide recognition as belonging to that small class of books . . .which revolutionized the teaching pract ce i 
then prevailing and laid down the pattern for future texts . . ... NATURE Eh: 
Translations available in the following languages: French, German, Italian, Japanese, Polish, Portuguese, Spanish, Swedish. ( 
FRESHMAN LABORATORY 
+ COLLEGE CHEMISTRY IN THE LABORATORY—Nos. 1 & No. 2 A LABORATORY STUDY OF CHEMICAL PRINCIPLES y 
by E. by Harper W. Frantz, Pasadena City College. Illustrated by Roger Hay- 
i. ity College, No. 1, 331 pp., 93 illus., , $3.30. No. P-, illus. ; 35. 
illus., 1954, $3.30. — 1998, $2.75 Ga 
i Different problems and drill sections make these manuals usable alternately for This manual assumes one and a half to two years of high school algebra, an: of i 
beginning courses. physical science courses. 
“Our students seem to be taking to the manual and even our most blase high school students seem to be interested in their laboratory work. I think 3 
this is a compliment to the style and to the experiments given in the manual.” ‘ ; : Ger 
With the Malm-Frantz manuals I have had less difficulty with laboratory accidents that I have ever had, and no difficulty with the students being able te 
to carry out the procedures or make the more involved set-ups of the equipment . . .To say that I like the manuals very much is an understatement.’ Ss 
PROBLEM SOLVING 
GENERAL CHEMISTRY WORKBOOK, REVIEW OF MATHEMATICS 
: 3 How to Solve Chemistry Problems For Beginning Science and Engineering Students Ho 
by Conway Pierce, University of California, Riverside, and R. Nelson 
Smith, Pomona College. 249 pp., illustrated, 2nd Ed., 1958, $1.75. 
me ge. Paperbound, 198 pp., 1960, $1.65. 
An extremely useful self-help book for the student, or a bountiful source of prob- 
lems (more than 1,000) for the teacher to choose from for class, drill, and exam A refresher of elementary and high school mathematics. Restricted to the essen- Her 
use. tials needed for beginning the study of science and engineering. H 
D 
Hog 
B 
PRINCIPLES OF ORGANIC CHEMISTRY CHEMISTRY OF THE COVALENT BOND fo 
: by T. A. Geissman, University of California at Los Angeles. Drawings by Leallyn B. Clapp, Brown University. Illustrated by Evan Gillespie, y 
by Roger Hayward, 635 p., 40 illus., 1959, $7.00. 698 pp., 67 tables, 1957, $7.50. Ir 
B | For a basic first year course in organic chemistry for science majors, principles of This is the text for the ‘‘Brown Plan’’ of teaching beginning chemistry. Ov- Holi 
organic reactions are presented rather than a classification of types of compounds. ganic instead of inorganic compounds are used to teach basic principles. Als of 
sees : usable for beginning organic courses, with the first chapters as review. & 
ANALYTICAL Hop 
aT 
INTRODUCTORY QUANTITATIVE CHEMISTRY A SYSTEM OF CHEMICAL ANALYSIS C1 
‘ by Alex R. Olsen, late of University of California, Berkeley, Charles W. by Ernest H. Swift, California Institute of Technology, 589 pp., 1939, ir 
Koch, University of California, Berkeley, and George C. Pimentel, reissued 1955, $6.50. D 
University of California, Berkeley. 470 pp., 69 illus., 1956, $5.50. Reviews inorganic and analytical chemistry of the common elements and gives an 7” 
Here is a book for quantitative chemistry that puts progressively more and more experimental introduction to analytical separations. “ 
responsibility on the student in the design of the experiments. Kin, 
M 
PHYSICAL 
tic 
by Frederick T. Wall, University of Illinois. Illustrated by Evan Gilles- by George C. Pimentel, University of California, Berkeley, and A. L. .- 
pie, 422 pp., 41 illus.” 1958, $8.¢0. 7 McClellan, Calif. Research Corp. 475 pp., 96 illus., 1960, $1!.40. : 
‘ For senior and first-year graduat: students, this text has an early introduction Based on an examination of more than 3,000 original references, this work 1s a 
, to statistical mechanics. @ unique coverage of the subject. It is a comprehensive treatment of the ¢i- a 
f dence for the H bond, its nature, and its influence on chemical properties. tr 
43 PHYSICAL SCIENCE SURVEY Si 
STRUCTURE AND CHANGE 
5 An Introduction to the Science of Matter by G. S. Christiansen and Paul H. Garrett, Connecticut College, 608 pages, 227 illus- Mal: 
trations in two colors, 1960, $8.75. Cr 
A presentation of the fundamental basis of physical science by developing a central unifying theme. 19 
. . . .a Solid introduction to physical science for the nonscience student in Liberal Arts. & 


. . . -an excellent first year preparation for majors in either chemistry or physics. 


= 
= 
i = Co 
Da 

Mali 

4 Co 
19. 
W. H. FREEMAN AND COMPANY 660 MARKET STREET SAN FRANCISCO CALIFORN & 

> 

‘al A572 / Journal of Chemical Education 


Hay- 
nc of 


hink 
able 


tural 


SSEN- 


1939, 


pes an 


Cheronis, Nicholas D. and Stein, Herman. 
Semimicro Experiments in General Chem- 
istry and Qualitative Analysis. 1959 

3!0pp $4.00 The Hadrian Press. 
#126 

Courchaine, Armande J. Simplified Chem- 
ivtry Experiments. 1950 234 pp 
<2.50 G. P. Putnam’s Sons. #127 

Damerell, V. R. Laboratory Experiments 

College Chemistry. 1952 125 pp 
<2.50 The Macmillan Co. #128 
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|. Experiments in General Chemistry 
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Morton, J. R. A Laboratory Program 
General Chemistry. 2nd Edition 
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lin Co. #130 

Ehret, William F. Laboratory Studies in 
(eneral Chemistry. 2nd Edition 1955 
205 $3.00 Appleton-Century- 
Crofts, #131 

Frantz, Harper W. <A Laboratory Study 
Chemical Principles. 2nd Edition 
1956 266 pp $2.75 W. H. Freeman 
& Co. #132 

Garrett, Alfred B., Haskins, Joseph F. 
and Sisler, Harry H. Essentials oj 
Experimental Chemistry for Laboratory 
and Demonstration. 2nd Edition 1959 
307 pp $4.50 Ginn & Co. #133 

Gerber, Ruth. Experiments in Introduc- 
tory Chemistry for Home Economics 
Students. 1949 103. pp $3.25 
Burgess Publishing Co. #134 

Haenisch, E. L. and Quam, G. N. Basic 
General Chemistry in Outline Form. 5th 
Edition 1953 290 pp $4.00 Bur- 
gess Publishing Co. #135 

Henderson, Everette L. Experimental 
Studies in Basic College Chemistry. 1951 
246 pp $3.50 Thomas Y. Crowell Co. 
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Hered, William and Nebergall, William 
H. Basic Laboratory Studies in College 
Chemistry. 1957 112 pp $3.25 
D.C. Heath & Co. #137 
Hogg, John C., Alley, Otis Edward and 
Bickel, Charles L. Laboratory Manual 
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Holmes, Harry N. Laboratory Manual 
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Quam, G. N. and Haenisch, E. L. Labor- 
atory Practice of General Chemistry. 
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ing Co. #156 

Routh, Joseph I. Laboratory Manual of 
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$1.75 W.B.Saunders Co. #157 

Schwenk, J. Rae and Martin, Raymond 
M. Basic Principles of Experimental 
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a major new development in teaching . 


Laboratory Studies 
General Chemistry } = 


FRANK BRESCIA October 1960 about 220 pp., 8% x 11", illus., $3.25 
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JOHN ARENTS 

ADOLPH ANDERSON 
Department of Chemistry 
The City College of New York 


Preface to the Student 

Common Laboratory Equipment Revi 
Chemical Laboratory Methods “The 
Common Valences 
General Information whic! 
Experiments velop 


THIS WORK is designed to stimulate the student to independent 


laboratory work by requiring him to develop his own proce- 
dures. His interest is increased and maintained by avoiding 
the inclusion of detailed instructions which stifle his interest 
and by the extensive use of quantitative and qualitative un- 
knowns. 


Manipulation, Weights, and Methods 
(Experiments 1-3) 

States of Matter 
(Experiments 4-7) 

Atomic and Molecular Weights 


(Experiments 8-12) This 
Electronic Charge and Radiochemistry ‘nis 
(Experiments 13-14) 
Stoichiometry—Gravimetric result 
(Experiments 15-20) meth 
Stoichiometry—Volumetric addit 
(Experiments 21-24) 

Thermochemistry 
(Experiment 25) AU 
Preparations and Syntheses By 
(Experiments 26-34) 

Kinetics 
(Experiments 35-36) This 

Chemical Equilibrium utrat) 
(Experiments 37-39) “Here 

Solutions intere 
(Experiments 40-45) come 

Electrochemistry those 
(Experiment 46) 

Qualitative Analysis 9 
(Experiments 47-48) 

Qualitative Analysis; Semimicro Methods, Apparatus, anc Use 
(Experiments 49-54) 


General laboratory equipment and methods are thoroughly 
explained at the beginning of the manual. Instructions given 
with each experiment provide a guide for the student in work- 
ing out procedures based on his understanding of equipment, 
methods, and principles. This system prevents the student 
from following a preconceived “‘recipe’”’ without understand- 
ing its meaning. It requires him to plan his work in terms of 
(a) the major objective, (b) the experimental approach to the 
objective, (c) the measurements or observations to be made, 
and (d) the calculation and interpretation of the results. 


The authors have used this manual with rewarding and satis- 
factory results in teaching several thousand students. ELE: 


Theory 
Vapor Pressure of Water at Several Temperatures Edited 
International Atomic Weights 
Graph Paper “The 
which 
book | 
used a 
in cw 


Desk copies and Instrucior’s Manual furnished upon request Praise 


warm] 


With Instructor's Manual 


111 Fifth Avenue, New York 3, New York 17 
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These and other important titles will be on display. Detailed 
information concerning any title will be furnished upon request 
either at the Exhibition or to our offices. 


iy METHODS 


By G. K. T. Conn, The University, Exeter, England 
and D. G. Avery, U. K. Atomic Energy Authority, 
Capenhurst Works 
September 1960, 203 pp., illus., $6.80 
This book has been written for students and research workers 
stud ying infrared rays and their applications and will satisfy the 
nee’ for a working manual which treats the field as a whole. It 
wil! form a substantial basis for further exploration in this subject. 


N/ \E REACTIONS IN ORGANIC CHEMISTRY 


Second Edition 
By A.R. Surrey, Sterling-Winthrop Research Institute 
Ready Fall 1960 


Review of the First Edition: 

“The text should be helpful to the graduate student preparing 
for preliminary examinations in that it provides him with con- 
cise discussions of a large number of organic reactions with 
which he should be familiar ...The up-to-date references pro- 
vide useful leads to the chemist wishing to keep abreast of de- 
velopments involving the name reactions discussed in the 
text.’ —Journal of the American Chemical Society 


A STATISTICAL MANUAL FOR CHEMISTS 


By Epwarp L. Baurr, Winthrop Laboratories 
1960, 159 pp., illus., $4.75 


This work presents statistical tools as aids for chemists in ob- 
taining maximum economy in experimentation, maximum in- 
formation from measurement, and maximum accuracy of test 
results. Throughout the book, use is made of new, rapid 
methods of calculation—short-cut techniques requiring only 
addition, subtraction, and the use of a slide rule. 


AUTOMATIC TITRATORS 


By J. P. Pumurps, University of Louisville 
1959, 225 pp., illus., $6.00 
This book is the sole complete source of information on automatic 
titrations by continuous and semiautomatic techniques. 


“Here is a ‘first’ in a very important field . . . it will be of greatest 
interest to those not in intimate touch with the literature who 
come newly to the subject and wish to see it in proportion. For 
those already engaged in such work the principal value of the book 
lies in its assembly of scattered information into an ordered 
whole... .” —Nature 


ELEC’ ROPHORESIS 


Theory, Methods, and Applications 


Edited by M1Lan Brier, Fordham University and 
Institute for Applied Biology, Inc. 
1959 (Second printing, 1960), 563 pp., illus., $15.00 
“The authors are, without exception, authorities in the fields 
which they review and for this reason the standard of the whole 
book is high. There is little doubt that it will be welcomed and 
used as the standard work on this subject and as such will filla gap 
in current biochemical literature ...the editor deserves every 
praise for his efforts in producing a ‘timely volume which can be 
warmly recommended to specialists and non-specialists alike.” 
—British Journal of Applied Physics 


1960 CHEMICAL EXPOSITION, NEW YORK 
HOTEL STATLER-HILTON, SEPTEMBER 13-15 


PHYSICAL METHODS IN CHEMICAL ANALYSIS 


Edited by WALTER G. BERL, Applied Physics Laboratory, 

The Johns Hopkins University 
Volume 1, Second Edition, 1960, 686 pp., illus., $19.00 
Volume 2, Second Edition, 1961, in preparation 
Volume 3, 1956, 652 pp., illus., $15.00 
Volume 4, Fail 1960, in preparation 
“The rapid expansion of quantitative analysis and the immense 
literature demand that up-to-date descriptions of newly developed 
and modernized classical techniques be available. Volume 3... 
like the two previous volumes, satisfies such a demand. The 
volume is a valuable addition to the literature and will be appre- 


ciated, not only by analytical chemists, but by all scientists who 
use new techniques in their research "’ — Science 


ACTIVATION ANALYSIS HANDBOOK 


By R. C. Kocn, Nuclear Science and Engineering Corporation 
September 1960, about 240 pp., illus. 


“This book should find an important place on the desk of every 
analyst who has access to neutrons, high energy photons, or 
charged particics. With the availability of service irradiations of 
targets that are then shipped to the analytical laboratory, activa- 
tion analysis can be used in every laboratory facing difficult prob- 
lems of analysis of minor constituents, since most of the elements 
have activation products with long enough half-lives to permit 
assays hours to days after irradiation.”’ 

the Forword by CuarLes D. 


THE SCIENCE OF ADHESIVE JOINTS 


By J. J. BikERMAN, Massachusetts Institute of Technology 
October 1960. about 230 pp., illus. 


CHEMICAL PROCESSING OF REACTOR FUELS 


Edited by Joun F. FLAGG, General Electric Company 
Late 1960, about 500 pp., illus. 


COMBUSTION, FLAMES, AND EXPLOSIONS OF GASES 
Second Edition 


By BERNARD Lewis and GUENTHER VON ELBE, 
Combustion and Explosives Research, Inc. 


November 1960, about 750 pp., illus. 


OXIDE CERAMICS 


By FuGeneE Rysukewitcu, National Beryllia Corporation 
September 1960, about 470 pp., ius. 


THEORY OF DETONATION 
By Ia. B. ZELbovicu and A. S. KOMPANEETS 
Translated from the original Russian edition, Moscow, 1955 
July 1960, 284 pp., illus., $10.00 


BOOTH 507 


17 Old Queen Street, London, S.W. 1 
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American Chemical Society: Journal Helvetica Chimica Acta hen 
pp 
Vols. 1-27, 1879-1905 Vols. 1-14, 1918-1931 tot 
(Including 2 vol. Proceedings (Including General Index to Vols. 1-15) mote 
and General Index to Vols. 1-20) $465.00 Bo 
Cloth WET VO... $750.00 Single volumes, paper 30.00 Lecet 
Vols. 15-25, 1893-1903 General Index to Vols. 1-15, 1918-1932 | si4 
Single volumes, paper bound......... 25.00 Paper bound volume.........-..--- 5.00 
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Single volumes, paper bound......... 35.00 Single volumes, paper bound........ 30.00 hs 
Vol. 28, 1906 Vols. 21-25, 1938-1942 | Pr 
Paper bound volume............--. 50.00 Single volumes, paper bound........ 30.00 Linga 
Vol. 29, 1907 | Cie 
Paper bound in 2 parts............. 45.00 | Tos 
General Index to Vols. 1-20 Journal of Biological Chemistry * 
Paper bound 20.00 Vols. 1-25, 1905-1916 | 
Proceedings (2 volume set) | ) 
375.00 Me‘ 
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Biochimica et Biophysica Acta Vols. 2-14, 1937/38-1949 | Meite 
Vol 4, 1950 Single volumes, paper bound........ 22.00 || 
: Volumes 7-11, 1951-1953 Vols, 15-17, 1950-1952 | 4 
Volumes 13-14, 1954 Single volumes, paper bound........ 35.00 || Milne: 
Volumes 16-18, 1955 Vol. 19, 1954, paper bound in 2 parts 40.00 Son 
3 Single volumes, paper bound......... $25.00 | Mitch 
Pro: 
Journal of Physical Chemi | Edit 
Chemical Abstracts | 
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Keulemans, A. I. M. Gas Chromatog- 
rephy. 2nd Edition 1959 250 pp 
So Reinhold. #190 

Kolthoff, I. M. and Elving, Philip J., 
Editors. Treatise on Analytical Chem- 
istry. Volume I of Part 1 A compre- 
h ‘nsive account in 3 parts. 1959 835 
pp $17.50 single $15:00 subscrip- 
tion Interscience Publishers. #191 

Laitinen, Herbert A. Chemical Analysis. 
1960 600 pp $9.50 McGraw-Hill 
Book Co. #192 

Edgar and Lederer, M. Chroma- 
ti raphy. 2nd Edition ‘1957 711 pp 
$:4.00 D. Van Nostrand Co., Inc. 


# 
Lie hafsky, H. W. et al. X-Ray Absorp- 
tin and Emission in Analytical Chemis- 
tr). 1960 Approx. $13.50 Wiley. 


#194 
Lingane, James J.  Electroanalytical 
C. emistry. 2nd Edition Revised and 
eviarged 1958 683 pp $14.50 
Text $11.60 Interscience Publishers, 
lhc. #1 95 
Lothian, G. F. 
etry. 1958 246 $11.75 The 
Maemillan Co. #196 
Mc Crone, Walter C., Jr. Fusion Methods 
in Chemical Microscopy: A Textbook 
and Laboratory Manual. 1957 326 pp 
$8.00 Interscience Publishers, Inc. 
#197 
McDonald, Hugh J. and Associates. 
Ionography: Electrophoresis in Stabi- 
lized Media. 1955 268 pp $6.50 
The Year Book Publishers, Inc. #198 
McGookin, A. Qualitative Organic 
Analysis. 1955 165 pp $3.75 Rein- 
hold. #199 
Meites, Louis. Polarographic Techniques. 
1955 332 pp $7.00 Interscience 
Publishers, Inc. #200 
Meites, Louis and Thomas, Henry. 
vanced Analytical Chemistry. 1958 530 
pp $9.50 McGraw-Hill Book Co. 
#201 


Milner, G. W. C. Principles and A pplica- 
tions of Polarography. 1957 729 pp 


$17.50 Longmans, Green & Co. #202 


Mitchell, John, Jr., Kolthoff, I. M., 
Proskauer, E. S. and Weissberger, A., 
Editors. Organic Analysis. Volume 
IV 1960 Approx. 430 pp Approx. 
$14.00 Publishers, Inc. 

#203 

Morrison, G. H. and Freiser, H. Solvent 
Extraction in Analytic Chemistry. 1957 
269 pp $6.75 Wiley. #204 

Muller, Otto H. Polaregraphic Mahod 
of Analysis. 1956 2nd Edition 209 
pe $4.50 Chemicai Education Pub- 
ishing Co. #205 

Nachtrieb, Norman H. Principles and 
Practices of Spectro-chemical Analysis. 
1950 324 pp $7.95 McGraw- Hill 
Book Co. #206 

Peesok, R. L. Principles and Practice 
of Gas Chromatography 1959 266 ppv 
$6.75 Wiley. #207 

Phillips, J. P. Automatic Titrators. 1959 
225 pp $6.00 Academic Press, Inc. 

#207-1 

Reilley, Charles N. and Sawyer, Donald. 
Instrumental Analysis and Techniques. 
In Press due 9/60 385 pp $5.00 Mc- 
Gr:w-Hill Book Co. 208 

Reilley, C. N., Editor. Advances in Ana- 
lytical Chemistry and Instrumentation. 
Velume I 1960 Approx. 450 pp Ap- 
prox. $13.50 Interscience #209 

Rosen, Milton J. and Goldsmith, Henry A. 
Sy:ematic Analysis of Surface-Active 
Agents. (Chemical Analysis-Volume 
XII) 1960 440 pp $13.50 Inter- 
scienee Publishers, Inc. #210 

Rosin, Joseph. Reagent Chemicals and 
Standards. Edition 1955 561 
pp $10.00 D. Van Nostrand sel 


Sadtler, Philip. IJndices. 1960 600 pp 
$35.00 Samuel P. Sadtler & Son, Inc. 


212 

Sadtler, Philip. Infrared Spectra. (1 of 
10 volumes) 1960 of pp 
$1910.00 Samuel P. Sadtler & Son, 
Ine. #213 

Sadtler, Philip. Near Infrared Spectra. 
(1 of 6 volumes) 1959 334 
— Samuel P. Sadtler & 

ne. 

Sadtler, Philip. Ultra-Violet Spectra. 
volumes) 1960 1000 pp $150.00 
Samuel P. Sadtler & Son, Inc. 

4215, #216, #217 

Samuelson, R. D. Jon Exchanges in 
Analytic Chemistry. 
$7.00 Wiley. 

Sandell, E. B. Colorimetric Determination 
of Traces of Metals. 3rd Edition Re- 
vised and enlarged (Volume III— 
Chemical Analysis) 1959 1054 pp 
$24.00 Interscience Publishers, Inc. 

219 


# 
Scott, Wilfred W. Standard Methods of 
Chemical Analysis. (Edited by N. H. 
Furman) Intwovolumes 5th Edition 
1939 2811 pp $30.00 D. Van Nos- 
trand Co., Inc. #220, #221 
Shepherd, H. R. Aerosols. 1960 Ap- 
prox. 500 pp Ap $15.00 
science Publishers, In #222 
Siggia, Sidney and "Stolten, Hans J. 
An Introduction to Modern Organic 
Analysis. 1956 258 pp $5.50 
Interscience Publishers, Inc. 223 
Snell, Foster D. and Snell, Cornelia T. 
Colorimetric Methods of Analysis. (Vol- 
ume I—Theory, Instruments, pH) 3rd 
Edition 1948 239pp $6.50 D. a 
Nostrand Co., Ine. #22 
Snell, Foster D. and Snell, Cornelia T. 
Colorimetric Methods of Analysis. (Vol- 
ume II—Inorganic Determinations) 
3rd Edition 1949 916 pp $15.00 
D. Van Nostrand Co., Inc. #225 
Snell, Foster D. and Snell, Cornelia T. 
Colorimetric Methods of Analysis. (Vol- 
ume [fA—Including Photometric 
Methods) 1959 793 pp $15.00 
D. Van Nostrand Co., Inc. #226 
Snell, Foster D. and Snell, Cornelia T. 
Colorimetric Methods of Analysis. (Vol- 
ume III]—Organic mpounds) 3rd 
Edition 1953 576 pp $12.50 D. 
Van Nostrand Co., Inc. #227 
Snell, Foster D. and Snell, Cornelia T. 
Colorimetric Methods of Analysis. (Vol- 
ume IV—Organic Compounds IT) 
3rd Edition 1954 676 pp $12.50 
D. Van Nostrand Co., Inc. #228 
Strobel, Howard A. en Instru- 
mentation. 1960 p _ $9.75 
Addison-Wesley Publishing 


Swift, Ernest H. A System of Cherkical 
Analysis. 1939 (Reissued 1955) 
589 pp $6.50 

# 

Wagner, W., Hull, C. J. and Markle, G. 
E. Analytical Chemistry. 
1956 p agg Reinhold. #231 

Waldman 
Spe:trometry. 
ternational Symposium, London) 

500 pp $18.00 Pergamon Press, Inc. 
#232 

Walton, Harold F. Principles and 
Methods of Chemical Analysis. 1952 
435 pp 17.25 Prentice-Hall, Inc. 

#233 

Weisz, Herbert. Microanalysis by the 
Ring Oven Technique. (International 
Series of Monographs on Analytical 
Chemistry) Volume I 1960 120 pp 
$4.50 Pergamon Press, Inc. #234 

Welcher, Frank J. The Analytical Uses 
of Ethylenediaminetetraacetic Acid. 
1957 366pp $8.50 D. Van Nostrand 
Co., Ine. #235 


Willard, Hobart H., Merritt, Lynne L. 
and Dean, John A.  [nstrumental 
J of Analysis. 3rd Edition 
1958 626 pp $7.50 D. Van Nos- 
trand Co., Inc. #236 

Wilson, Cecil L., Editor. Comprehensive 
Analytical Chemistry. (Volume I[A— 
Classical Analysis: General Methods 
of Analysis) 1959 577 pp Subscrip- 
tion $14.50 Single volume $17.50 
D. Van Nostrand Co., Inc. #237 

Wright, W. D. The Measurement of 
Colour. 1958 263 pp $11.75 The 
Macmillan Co. 

Yoe, J. H. and Koch, H. J. . 
Analysis. 1957 672 pp $12.00 Wiley. 

#239 


Qualitative 


Babor, Joseph A. and MacAlpine, J. 
Kenneth W. How to Solve Problems in 
Qualitative Analysis. 1943 
$1.75 Thomas Y. Crowell Co. 

Barber, Hervey Hubbard and Taylor, T 
Ivan. Semimicro Qualitative Analysis. 
Revised Edition 1953 404 pp $5.00 
Harper & Brothers. #241 

Caldwell, William E. and King, G. Brooks. 
A Brief Course in Semimicro Qualitative 
Analysis. 1953 181 pp $2.95 
American Book Co. #242 

Cornog, Jacob. Semimicro Qualitative 
Analysis. 1948 259pp $5.00 Hough- 
ton Mifflin Co. #243 

Curtman, Louis J. Introduction to Semi- 
micro Qualitative Chemical Analysis. 
2nd Edition 1950 391 pp 4 
The Macmillan Co. 

Fales, Harold A. and Kenny, Frederic. 
Tnorganic Qualitative Analysis. 3rd Edi- 
tion 1955 284 pp $3.50 Appleton- 
Century-Crofts, Inc. #245 

Garrett, Alfred B., Sisler, Harry H.., 
Stouffer, R. C. and Bonk, James F. 
Semimicro Qualitative Analysis. 3rd 
Edition In preparation ??? pp ??? 
Ginn & Co. #246 

Gilreath, Esmarch. Qualitative Analysis. 
1954 285 pp $4.75 McGraw-Hill 
Book Co. #247 

Hogness, Thorfin R. and Johnson, Warren 
C. Introduction to Qualitative Analysis. 
1957 384 pp $4.50 Holt, 
hart & Winston, Inc. 

Hogness, Thorfin R. and Johnson, Waves 
C. Ionic Equilibrium as Applied to 
Qualitative Analysis. 3rd_—s Edition 
1954 381 pp $5.00 Holt, Rinehart 
& Winston, Inc. #249 

Hogness, Thorfin R. and Johnson, Warren 
C. Qualitative Analysis and Chemical 
Equilibrium. 4th Edition 1954 621 
$5.75 Holt, Rinehart & 


ll Erwin B. and Dietrich, Harold G. 
Fundamentals of Semimicro Qualitative 
Analysis. 2nd Edition 1951 328 pp 
$5.00 The Macmillan Co. #251 

King, Edward J. Qualitative Analysis 
and Ele‘trolytic Solutions. 1959 641 

$7.25 Harcourt, Brace & 

McAlpine, R. K. and Soule, B.A. Funda- 
mentals of Qualitative Chemical Analysis. 
4th Edition 1956 340 pp $5.00 D. 
Van Nostrand Co., Inc. #253 

Moeller, Therald. ’ Qualitative 
1958 535 pp $6.75 McGraw-Hill - 
Book Co. #254 

Sorum, C. H. Introduction to Semimicro 
Qualitative Analysis. 3rd _ Edition 
November 1960 Approx. 272 pp 
$3.50 Prentice-Hall, Inc. #255 

West, Philip W., Vick, Maurice M. and 
Le Rosen, Arthur L. Qualitative 
Analysis and Analytical Chemical Separ- 
ations. 2nd Edition 1959 302 pp 
$4.50 The Macmillan Co. 4256 
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Interscience 
TEXTS and MONOGRAPHS 


Semimicro Qualitative Organic Analysis 


by Nicholas D. Cheronis, Brooklyn College, and John B. 

Entrikin, Centenary College of Louisiana 
‘The completely rewritten and expanded second edition of this book 
is divided into four parts: Part One—Techniques of Organic 
Analysis; Part Two—Procedures for Tentative Identification of 
an Unknown; Part Three—Procedures for Final Characterization 
of an Unknown; Part Four—Tables of Organic Compounds with 
heir Constants and Derivatives ...This is the most comprehensive 
treatment of qualitative organic analysis currently available in a 

single volume.” 

—Journal of Chemical Education 


1957 788 pages $7.00 


Electroanalytical Chemistry 
Second Edition Revised and Enlarged 
by James J. Lingane, Harvard University 


This greatly expanded revision reflects recent advances in 
electroanalytical techniques and also provides the practicing 
and teaching analytical chemist with a comprehensive and 
completely up-to-date treatment of the subject. New 
chapters on electrical measurements, polarography, am- 
perometry and amperometric titration, new techniques of 
coulometric titration, and chronopotentiometry have been 


added. 


1958 683 pages $11.60 


Treatise on Analytical Chemistry 
A Comprehensive Account in Three Parts 


edited by I. M. Kolthoff, University of Minnesota, 
P. J. Elving, University of Michigan, with the assistance 
of E. B. Sandell, University of Minnesota 


Part I: Theory and Practice 
Part II: Analytical Chemistry of the Elements 
Part III: Analysis of Industria! Products 


A many-volurme work by an international group of experts 
who will present a concise, critical, comprehensive and sys- 
tematic treatment of all aspects of classical and modern 
analytical chemistry. The Treatise on Analytical Chemis- 
try has been designed to be a complete and definitive source 
of information for all analytical chemists, and to stimulate 
fundamental research in pure and applied analytical 
chemistry, by treating the scientific and instrumental funda- 
mentals of all analytical methods, by critically selecting and 
interpreting methods and procedures for all inorganic com- 
pounds, and by presenting methods for investigation and 
evaluation of the properties and composition of commercial 
products. A detailed prospectus is available on request. 


Volume 1 of Part I: 1959 835 pages $77.50 
Subscription price: $15.00 


The Chemistry of Natural Products 
edited by K. W. Bentley, University of Aberdeen 

Each volume in this expanding series of texts comprehen- 
sively, yet concisely, treats a large and complex group of 
natural substances. Many structural formulas on right- 
hand pages throughout each book illustrate in a “‘black- 
board”’ effect the authoritative text on facing pages. 
Volume 1 The Alkaloids by K. W. Bentley 

1958 245 pages $5.00 
Volume 2. Mono- and Sesquiterpenoids by P. de Mayo 

1959 328 pages $6.00 
Volume 3 The Higher Terpenoids by P. de Mayo 

1959 248 pages $5.00 
Volume 4 The Natural Pigments by K. W. Bentley 

1960 314 pages $5.00 
Volume 5 The Carbohydrates by S. F. Dyke 

1960 242 pages 


Textbook of Polymer Chemistry 
by F. W. Billmeyer, Jr., University of Delaware 


“The introduction to the basic principles of the chemistry of higi 
polymers has now become an important content of undergraduate and 
postgraduate courses in some of our universities and technical col- 
leges. The author has summarized all the important information 
about the organic and physical chemistry on high polymers . . . and 
has succeeded in producing one of the best general textbooks on this 
important and growing subject.’’—Transactions of the Faraday 
Society 


1957 577 pages $71.50 


Medicinal Chemistry 
Second Edition 
edited by Alfred Burger, University of Virginia 


This new one-volume edition of a classic work on drug 
synthesis and drug action is completely revised and entirely 
rewritten. The increase of 12 chapters over the first edition 
—for a total of 53 chapters and more than 1250 pages ina 
two-column format—reflects the great expansion of medic- 
inal chemistry and progress in all its aspects over the past 
decade. All chapters are either newly contributed, or re- 
written and brought up-to-date, by 34 experts whose aid 
was enlisted in preparing this comprehensive and modern 
advanced text. The varied approaches of different contrib- 
utors have been subordinated for a unified and medically 
oriented treatment of the entire range of this greatly diversi- 
fied field 


1960 1258 pages 7X 10 $27.50 


send for examination copies . . . . 
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See these Interscience Books at the 


CHEMICAL EDUCATION BOOK EXHIBIT 


Introduction to Colloid Chemistry 
by Karol J. Mysels, University of Southern California 

A long-needed textbook of colloid science designed for the 
undergraduate student of physical or general chemistry. 
The subject is treated systematically; structural elements 
are introduced and their behavior first examined when only 
gravitational or van der Waals forces are important; 
then the effects of thermal agitation alone, then their 
combined influences; later, electric forces alone and in 
relation to those previously discussed; and, finally, optical 
effects: refraction, interference, and scattering. Many 
illustrations, problems and answers supplement a clear and 
lucid presentation. 

1959 491 pages $8.00 


Modern Coordination Chemistry: Principles 
and Methods 


edited by J. Lewis, University College, London, and R. G. 

Wilkins, University of Sheffield 
The physico-chemical techniques which have made pos- 
sible the clarification of the structure of coordination com- 
pounds are described here within a framework of the 
theoretical background of each and a presentation of re- 
cent results and interpretations. This advanced text 
effectively unites in one volume the theory of coordination 
chemistry with the experimental techniques needed to 
determine their structure and the nature of their chemical 
bonds 


1959 502 pages $72.50 


Quantum Chemistry: Methods and Applications 


by R. Daudel and R. Lefebvre, Centre de Chimie Theorique 

de France, and C. Moser, Institut du Radium 
The important concepts of quantum mechanics and the 
simple principles of the calculation of wave functions are 
clearly presented in the first part of this advanced text. 
Their application to the study of chemical reactivity— 
substitution and addition reactions, acid-base equilibria, 
oxidation-reduction potentials, etc.—is demonstrated. The 
more elaborate methods which offer further progress in 
application are treated in the second part. Recent theoret- 
ical and practical developments are also discussed and 
interpreted. 


1960 586 pages 


Physical Methods of Organic Chemistry 
Third Edition in Four Parts 
edited by Arnold Weissberger, Eastman Kodak Company 

Seventeen new chapters—on such topics as Automatic 
Control, Particle Size and Molecular Weight Determina- 
tion, Nuclear Magnetic Resonance—have been added to 
this completely revised edition of the authoritative guide to 
the application and understanding of instrumental methods. 
Several chapters have been entirely rewritten, all have been 
revised to include new data, new techniques. The Third 
Edition is completely up-to-date, 1000 pages larger, con- 
taining nearly 50% new material. 
Part 1: 7959 930 pages 
Part 2: 1960 936 pages 


$74.50 


$24.50 
$24.50 


Parts 3and 4: Fall 1960 


INTERSCIENCE PUBLISHERS, INC. 


An Introduction to the Chemistry of 
Heterocyclic Compounds 


by R. M. Acheson, Oxford 


This text for the graduate or senior undergraduate level 
will be welcomed by teaching organic chemists who, in 
the past, have often had to rely upon special lectures to 
introduce this complex subject. It is a concise account of 
the more important properties and chemical reactions of 
basic heterocyclic systems, using modern electronic systems 
and mechanistic concepts where possible. Recent bio- 
chemical developments are brought into the presentation 
when appropriate. The author’s wide experimental and 
teaching experience is combined in an astute selection of 
material and a treatment which brings the flavor of the 
research laboratory into the classroom. 


1960 356 pages $5.00 


The Physical Chemistry of Surfaces 
by A. W. Adamson, University of Southern California 


A textbook which develops an understanding of the various 
manifestations of surface phenomena by a logical progression 
from the fundamental physicochemical principles. The 
earlier chapters develop the theory systematically, and are 
provided with problems designed to require critical think- 
ing, not the mere substitution into given equations. The 
later chapters apply the theory to problems of friction and 
lubrication; wetting; flotation; detergency; emulsions 
and foams; chemisorption and catalysis. In these, student 
reports involving some aspect of the literature take the 
place of problem assignments. 


1960 643 pages $12.75 


Scientific Russian: A Textbook for Classes 
and Self-Study Second Edition 


by James W. Perry, University of Arizona 


A clear, concise exposition of the basic principles of Russian 
grammar, combined with complete and well-organized 
presentation of details and numerous example phrases and 
sentences. Revised, reviewed and up-dated—especially 
those sections dealing with atomic energy, rocket propulsion 
and other current topics—this new edition has been entirely 
re-set for improved readability. From the reviews of the 
First Edition: ‘‘A well-organized and thorough introduction, de- 
signed to prepare students and other persons to read scientific literature 
published in Russian. ..The book is an outstanding one.”” 
—New Technical Books (New York Public Library ) 


Approx. 600 pages Ready September About $7.50 


250 Fifth Avenue, New York 1, N. Y. 
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W. J. Blaedel and V. W. Meloche 


University of Wisconsin 


ELEMENTARY 
QUANTITATIVE ANALYSIS: 


Theory and Practice 


“Any new textbook on quantitative inorganic analysis must pass the acid test of 
being superior in content or presentation of subject matter to the many excellent 
books now in use. With this criterion in mind it must be adjudged that the present 
work is impressive, and deserves close examination by all those whose concern is 
the teaching of quantitative inorganic analysis at university and technical college 
level....It is delightfully readable, which is an outstanding and unusual property 
in any textbook.” —The Analyst. 


“In my opinion this is a fine book, and will do well even competing with the classic 
book by —— and and the very popular one by ——, ——, and ——. The 
students in our class have found the main part of the text clear and understandable. 
The supplement of the book is of course unique. Those students who have a desire 
for a fuller, more advanced exposition of the topics of analytical chemistry like the 
supplement very much.”—From a letter by an outstanding professor of chemistry. 


Representative Adoptions 


Arizona University International University of Puerto Rico | Syracuse University 

Bowling Green State University Long Beach State College Texas Technological College 
College of St. Catherine Manhattan College University of California, Los Angeles 
Cooper Union Michigan College of Mining and Tech- University of California, Davis 
Cornell University nology University of Illinois 

David Lipscomb College Oberlin College University of Missouri 

Eastern Nazarene College Phoenix College Vanderbilt University 

Ferris Institute Polytechnic Institute of Brooklyn Wellesley College 


Price $6.90 Examine a copy of the book at the Book Exhibit 


ROW, PETERSON AND COMPANY 


Evanston, Illinois Elmsford, New York 
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Wiig, Edwin O., Line, Willard R. and 
Flagg, John F. Semimicro Qualitative 
Analysis. 2nd Edition 1954 ee: 
$4.75 D. Van Nostrand Co., Inc. 


Quantitative 


Arenson, Saul B. How to Solve Problems 
ir Quantitative Analysis. 1942 89 pp 
$1.75 Thomas Y. Crowell Co. #258 

Blacdel, W. J. and Meloche, V. W. 
E ementary Quantitative Analysis. 1957 
8!8pp $6.90 Row, Peterson & Co. 


Brumblay, Ray U. Quantitative Analysis. 
Sept. 1960 352 pp $1.95 Barnes & 
»ble, Ine. #260 

Chariot, G. and Bezier, D. Quantitative 
hh wganic Analysis. 1957 691 pp 
$15.00 Wiley. #261 

oy. R. A., Jr. and Underwood, A. L. 

L«boratory Manual to Quantitative 
Avalysis. 1958 176 pp $2.95 Pren- 
ticc-Hall, Inc. #262 

Day, R. Ay Jr. and Underwood, A. L. 
Quantitative Analysis. 1958 465 pp 
$695 Prentice-Hall, Inc. #263 

Diehi, H. C. and Smith, G. F. Quantita- 


# 
market ‘Robert B. Quantitative Chemical 
pp $5.50 


. #265 
Fritz, J. S. and Hammond, G.S. Quanti- 
tative Organic Analysis. 1957 303 pp 
$6.50 Wiley. #266 
Hamilton, Leicester, F. and Simpson, 
Stephen G. Quantitative Chemical 
Analysis. 11th Edition 1958 566 p 
$6.25 The Macmillan Co. #26 
Kolthoff, I. M. and Sandell, E. B. Tezt- 
book of Quantitative Inorganic Analysis. 
8rd Edition 1952 759 pp $7.00 
The Macmillan Co. #268 
Mellon, M. G. ——— Analysis 
Record Book. 1944 pp Hard 

cover $1.50 Thomas Y. Oroee Co. 


#269 
Olsen, Axel R., Koch, Charles W. and 
Pimentel, George C. Introductory 
Quantitative Chemistry. 1956 470 pp 
$5.50 W.H. Freeman & Co. #270 
Osborn, G. H. Synthetic Ion-Exchangers. 
1956 194 pp $6.00 The Macmillan 
Co. #271 
Pierce, W. C., Haenisch, E. L. and 
Sawyer, D. T. Quantitative Analysis. 
4th "Rdition 1958 497 pp $5.75 
Wiley. #272 
Swift, Ernest H. Introductory Quantita- 
tive Analysis. 1950 472 pp $6.50 
Prentice-Hall, Inc. #273 
Walton, Harold F. Elementary Quantita- 
tive Analysis. 1958 342 pp ae 
Prentice-Hall, Inc. #27 
West, Philip Ww. Calculations of wise 
tive Analysis. 1948 162 pp $4.00 
The Macmillan Co. #275 
Willard, Hobard H. and Diehl, Harvey. 
Advanced Quantitative Analysis. 1943 
a pp $6.50 D. Van Nostrand Co., 


#276 
Willard, Hobart H., Furman, N. Howell 
and Bacon, E. K. A Short Course in 
Quantitative Analysis. 2nd Edition 
1957 243 pp $4.75 D. Van Nos- 
trand Co., Inc. #277 
Willard, Hobart H., Furman, N. Howell 
and ‘Bricker, Clark E. Elements of 
Quentitative Analysis. 4th Edition 
195; 592 pp $6.25 D. Van Nos- 
trand Co., Inc. #278 


Organic 


Aches in, R. M. An Introduction to the 
Chernistry of Heterocyclic Compounds. 
196) 356 pp $5.00 Interscience 
Publishers. 


Adams, R. nic Reactions. Volume 
Vill 1954 437 pp $12.00 Wiley. 

#280 

Adams, R. Organic Reactions. Volume 

IX 1957 468pp $12.00 tens 


Adams, R. Organic Reactions. Volume 
X 1959 563pp $12.00 Wiley. 
# 


Albert, Adrien. Heterocyclic Chemistry. 
1959 500 pp $9.00 Oxford Univer- 
sity Press. 


Allen, C. F. H. Sizx-Membered Hetero- 
cyclic Nitrogen Compounds with Three 
Condensed Rings. (Volume XII—The 
Chemistry of Heterocyclic Compounds) 
1959 646 pp $26.00 Single $24.00 
Subscription Interscience Publishers. 

#285 

A Manual for the 

. 2nd Edi- 
$3.50 Wiley. 
#286 

Astle, Melvin J. and Shelton, J. Reid. 

Organic Chemistry. 2nd Edition 1959 


Anderson, L. C. et al. 
Organic Chemistry 
tion 1960 Approx. 


771 pp $7.50 Harper & Brothers. 
# 


287 
Behr, L. C., Fuson, R. C. and Snyder, H. 
R. Brief Course in Organic Chemistry. 
1959 289pp $5.75 Wiley. #288 
Bentley, K The Alkaloids. (Volume 
I—The Chemistry of Natural Products) 
$5.00 Interscience 
#289 
Bentley, K. W. The Natural Pigments. 
(Volume IV—The Chemistry of Natural 
Products) 1960 314 pp $5.00 
Interscience Publishers, Inc. #290 
Blatt, A. H. ops Syntheses. Collec- 
tive Volume II 1943 654 pp $12.00 
Wiley. #291 
Brauns, Friedrich Emil and Brauns, 
Dorothy Alexandra. The Chemistry o, 
Lignin. Supplement I (1949-1958 
1960 Academic Press, Inc. #291-1 
Brewster, Ray Q. and McEwen, William 
E. Organic Chemistry: A Brief Course. 
2nd Edition 1959 396 pp $7.50 
Prentice-Hall, Inc. #292 
Brewster, Ray Q., Vanderwerf, Calvin A. 
and McEwen, William E. Teachers 
Supplement to Unitized Experiments in 
Organic Chemistry. 1960 82 pp 
$1.00 D. Van Nostrand Co., Inc. stan 
# 


Brewster, Ray Q., Vanderwerf, Caivin A. 
and McEwen, William E. Unitized 
Experiments in Chemistry. 1960 
224 pp $5.50 . Van Nostrand Co., 
Inc. #294 


Brown, G. I. Electronic Theories of 
Organic Chemistry. 1958 209 pp 
$3.00 Longmans, Green & Co. #295 

Campaigne, E., Hart, Harold and Schuetz, 
Robert D. A Laboratory Manual for 
a Short Course in Organic Chemis 
1953 153 pp $3.00 Houghton Mi 
lin 4296 

Cason, James. Essential Principles of 
Organic Chemistry. 
$7.75 Prentice- 

Cason, J. Organic S 

VI 1957 


Text in Organic Chemistry. 

1950 416 pp $5.95 Prentice-Hall, 
Inc. 4299 
Cassidy, H.G. Fundamentals of Chroma- 
tography. (Volume X—Technique of 
Organic Chemistry) 1957 465 pp 
$11.00 Interscience Publishers. #300 
Chaberek, S. and Martell, A. E. Organic 
Sequestering Agents. 1959 632 pp 
$25.00 Wiley. #301 


Cheronis, Nicholas D. Semimicro Exper- 
imental Organic Chemis 1958 410 
pp $5.50 The Hadrian . #302 

Cheronis, Nicholas D. and _ Entrikin, 
John B. Semimicro Qualitative Organic 
Analysis: The Systematic Identification 
of Organic Compounds. 2nd Editon 
Revised and augmented 1957 788 pp 
$10.00 trade $7.00 text Interscience 
Publishers. #303 

Clapp, Leallyn B. Chemistry of the Co- 
valent Bond. 1957 684pp $7.50 W. 
H. Freeman & Co. #304 

Conant, James H. and Blatt, Albert H. 
Chemistry of Organic Compounds. 5th 
Edition 1959 652 pp $7.75 The 
Macmillan Co. #305 

Condon, Francis E. and Meislich, Herbert. 
Introduction to Organic Chemistry. 1960 
841 pp $10.00 Holt, Rinehard & 
Winston, Inc. #306 

Cook, A. H., Editor. The Chemistry and 
Biology of Yeasts. 1958 736 pp 
$22.00 Academic Press, Inc. #306-1 

Cook, Robert P., Editor. Cholesterol: 
Chemistry, Biochemistry and Pathology. 
1958 542 pp $15.00 Academic 
Press, Inc. #306-2 

Cope, A. C. Organic Reactions. Volume 
XI 1960 Approx. $12.00 Wiley. 


#307 

Coulson, E. A. and Herington, E. F. G. 
Laboratory Distillation Practice. 1958 
176 pp $5.00 Interscience 


# 

Cram, D. J.and Hammond, G.S. Organic 
Chemistry. 1959 950 pp $8.50 Mc- 
Graw-Hill Book Co. 

Daniels, Ralph and Bauer, Ludwig. 
Problems in Organic Chemistry: A 
Functional Group Approach. 1960 
208 pp $5.50 Edwards Brothers. _ 

# 

Day, Allan R. and Joullie, Madeleine R. 
Organic Chemistry. 872 pp $9.50 D. 
Van Nostrand Co., Inc. #311 

Degering, Ed. F. Organic Chemistry. 
7th Edition 1958 422 pp $2.25 
Barnes & Noble, Inc. #312 

De Mayo, P. Mono- and Sesquiterpenoids. 
(Volume II—The Chemistry of Natural 
Products) 1959 328 pp 36.00 
Interscience Publishers. nis 

De Mayo, P. The Higher ‘of Natura 
(Volume I1I—The Chemistry of 
Products) 1959 247 pp 
Interscience Publishers. 

Djerassi, Carl. Optical Rotatory Disper- 
sion. 1960 250 pp $7.50 McGraw- 
Hill Book Co. #315 

Durrans, Thomas H. Solvents. 7th Edi- 
tion 1957 244 pp $8.00 D. Van 
Nostrand Co., Inc. #316 

Dyke,S.F. T he Carbohydrates. (Volume 
V—the Chemistry of Natural Products) 
1960 242 pp $4.75 Interscience 
Publishers. #317 

Elderfield, R.C. Heterocyclic Compounds. 
Volume V_ 1957 744 pp $20.00 
Wiley. #318 

Elderfield, R.C. Heterocyclic Compounds. 
Volume VI. 1957 753 pp $25.00 
Wiley. #319 

Elderfield, R.C. Heterocyclic Compounds. 
Volume VII November 1960 Wiley. 


#320 

English, James and Cassidy, Harold. 
Principles of Organic Chemistry. 2nd 
Edition 1956 512 pp $6.95 Mc- 
Graw-Hill Book Co. #321 
Estok, George K. oe Chemistry. 
1959 275 pp $5.50 . B. Saunders 
Co. #322 
Feigl, F. Spot Tests in Organic Analysis. 
5th Edition 1956 619 pp $11.00 
D. Van Nostrand Co., Inc. #323 
Ferguson, Lloyd N. Electron Structures of 
Organic Molecules. 1952 335 pp 
$7.50 Prentice-Hall, Inc. #324 
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DISTINGUISHED CHEMISTRY TEXTS 
FROM MACMILLAN 


COMING SPRING 1961... 


COLLEGE CHEMISTRY: A Systematic Approach 


by Harry H. Sister, University of Florida, Carvin A. VANDER WERF 
and Arruur W. Davipson, both University of Kansas 
{ A major revision notable for its manner of presentation and its up-to-date material . . . 

This compact presentation of basic college chemistry emphasizes the structural 
approach and correlates fact with theory. 

Especially distinctive are the following features: an outstanding treatment of or- 
bital theory and acids and bases; a modern study of nuclear chemistry—featuring a 
new chapter on rocket fuels; and the inclusion of more graduated problems and 150 
new illustrations. 


TEXTBOOK OF INORGANIC CHEMISTRY 


by S. Youne Tyree, University of North Carolina, and KeErro Knox, 
Bell Telephone Laboratories 

An overall view of the field of inorganic chemistry, presupposing only an introductory 
course in general chemistry . . . 

The authors systematically treat the chemistry of all elements at the same level 
by emphasizing similarities and gradations in properties and by relating these to 
fundamental concepts. 

Uniform chapter ———— is achieved by parallel coverage for each group of 
the periodic table. ese headings are: occurrence and history, preparation of the 
elements, physical properties of the elements, and chemical properties and com- 
pounds. e new systematic nomenclature is generally employed. 


ALREADY PUBLISHED... 
GENERAL CHEMISTRY: 4 Systematic Approach 


Second Edition 

by Harry H. Sister, Carvin A. VANDER WerF, and ARTHUR W. 

DavipsoNn 

© Updating of descriptive and theoretical material in the following fields: the newer 

elements, rocketry, plastics, medicine, nuclear changes, and metals 

¢ Chapter on atomic structure condensed by deletion of obsolete portions of the 

Bohr theory 

- Reduction of book’s length in the interest of a more direct and effective presenta- 
on 

1959 815 pages $7.95 


INSTRUMENTAL ANALYSIS 


by Paut Detanay, Louisiana State University 

e An examination of three main methods of instrumental analysis: electrochemical, 
spectroscopic, and miscellaneous techniques such as X-rays, mass spectrometry, 
and radioactivity 

* — than 50 experiments in 23 groups, with suggestions for over 20 other experi- 
men 

¢ Graded. problems accompanying each chapter, plus detailed bibliography and 
literature surveys 

1957 384 pages $8.25 
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QUALITATIVE ANALYSIS AND ANALYTICAL CHEMICAL SEPARATIONS 


Second Edition of Qualitative Analysis and Analytical Chemical Separations 
by Pattie W. West and Maurice M. Vick, Louisiana State University 
¢ Greatly enlarged first section on laboratory procedures 


e A new third section on metallurgy and the chemistry of metals, summarizing the 
history, occurrences, sources, properties, uses, and reactions of metals in the qual- 


itative scheme 
e Addition of material on mathematical operations and spot tests 
1959 302 pages $4.50 


QUANTITATIVE CHEMICAL ANALYSIS 


Eleventh Edition of Quantitative Chemical Analysis 

by Leicester F. HamILTon and STEPHEN G. Simpson, Massachusetts In- 
stitute of Technology 

e Material on coulometric methods, numerical problems on optical methods, and 
the bromate and iodate processes 

e Expanded theoretical sections, especially those pertaining to precipitation and 
properties of solutions 

¢ Section paragraphs numbered to correspond to chapter numbers 

1958 566 pages $6.25 


PRINCIPLES OF PHYSICAL CHEMISTRY 


Third Edition 

by SaMuEL H. Maron, Case Institute of Technology, and Cart F. Prutton, 
Food Machinery and Chemical Corporation 

¢ Material on microwave spectroscopes .. . electron diffraction of gases .. . inter- 
molecular forces . . . radiation chemistry 

¢ Surface Phenomena and Colloids now presented in two separate chapters, each 
expanded and updated 

¢ Combined coverage of nonelectrolytes and electrolytes under the heading ‘‘Collig- 
ative Properties of Solutions” 

¢ Consolidation into one chapter of material on molecular structure and properties 


© More rigorous mathematical discussion and more problems 
1958 789 pages $8.50 


THE CHEMISTRY OF ORGANIC COMPOUNDS 


Fifth Edition 
by James Bryant Conant, formerly President of Harvard University, and 


AvBert H. Buarr, Queens College, New York 
¢ Re-ordering of material: a discussion of isomerism, structure, and valence pre- 
cedes an examination of hydrocarbons 
¢ Compactness of previous editions retained by limiting advanced material to four 
specific chapters 

652 pages $7.75 


GENERAL CHEMISTRY 


by Luxe E. Sterner, Oberlin College, and J. A. CAMPBELL, Harvey Mudd 
College 

* Immediate introduction to concepts and experiences not covered in the typical 
high school course, yet within the grasp of beginners 

¢ Rigorous analyses of concepts important for future work and illustrations of how 
these principles may be applied to other fields 


* Structural interpretation of properties and reactions 
1955 676 pages $7.25 


LABORATORY EXPERIMENTS IN GENERAL CHEMISTRY 


by J. A. CAMPBELL and LuKE E. STEINER 
1955 216 pages 


The Macmillan Company 60 Fifth Ave., New York ¥. 
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OXFORD 


CHEMISTRY BOOKS 


HETEROCYCLIC CHEMISTRY 


by Adrien Albert, Professor of Medical 
Chemistry, Australian National University 


A comprehensive single-volume treatment that 
divides the subject into hetero-paraffinic, hetero- 
ethylenic, and hetero-aromatic substances. Hetero- 
aromatics are further divided on the basis of the dis- 
tribution of z-electrons in the ring. Considerable 
attention is given to the interpretation of physical 
properties especially ionization constants, spectra, 
dipole moments, and reduction potentials. Techni- 
cal applications are mentioned throughout. 


1959 424 pp. illus. $9.00 


VALENCE 


by C. A. Coulson. The wave-mechanical 
theory behind the modern theory of valence is 
developed in a simple manner for advanced 


students. 
1952 348 pp. illus. $6.00 


DIAGNOSTIC BIOCHEMISTRY 


Quantitative Distributions of Body Constit- 
uents and Their Physiological Interpretation. 
by Halvor N. Christensen, Chairman, 
Department of Biological Chemistry, University of 
Michigan Medical School 


A dynamic and concise approach to the subject, 
this work seeks to bridge the gap between bio- 
chemistry as a science and biochemistry as a clinical 
study. Problems accompany each chapter and the 
appendix includes over 300 objective examination 


items. 
1959 288 pp. illus. $6.50 


CHEMICAL CRYSTALLOGRAPHY 


AN INTRODUCTION TO OPTICAL AND 
X-RAY METHODS 

by C. W. Bunn. A guide to crystallographic 
methods for the identification of solid substances 
and the determination of atomic configurations. 


1945 435 pp. illus. $8.40 


OXFORD UNIVERSITY PRESS 417 Fifth Avenue New York 16 
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DATA FOR 
BIOCHEMICAL RESEARCH 


ISOTOPIC TRACERS 


A MODERN APPROACH 
TO ORGANIC CHEMISTRY 


DETERMINATION OF 
MOLECULAR STRUCTURE 


by Rex M. C. Dawson, Daphne C. 
Elliott, W. H. Elliott, and Kenneth MV. 
Jones. A work designed to supply researcl:ers 
in biochemistry and related fields with factual in or- 
mation about the compounds, reagents, and tech- 
niques which they use most frequently in the labo- 
ratory. The material is arranged in convenient 
tabular form and includes data on a wide variety of 
biochemical compounds as well as on buffers, ima- 
nometry, ion exchange resins, chromatography, etc, 


1960 312 pp. $10.10 


SECOND EDITION 


by G. E. Francis, W. Mulligan, and A. 
Wormall. An _ authoritative introduction to 
theoretical principles and practical applications of 
Isotope Methodology. The new edition takes into 
full account recent advances in the field, particularly 
in regard to instrumentation and the use of 
scintillation and gas-counting techniques. 


1960 544 pp. illus. $8.40 


by John Packer and John Vaughan, 
Canterbury University College 


This comprehensive text develops the student’s ap- 
preciation of the rational structure of the subject side 
by side with his increase in factual knowledge. 


1958 980 pp. illus. $13.45 


by Peter J. Wheatley, Monsanto Research, 
Zurich 


An introduction to all of the main physicochemical 
methods that can be used for the determination of 
the dimensions and configurations of molecules. 
Emphasis throughout is on the scope and limitations 
of the various methods which are divided into 
three parts: Spectroscopic, Diffraction, and M ‘scel- 
laneous. 


1959 272 pp. illus. »5.6! 
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ser, Louis F. Experiments in Organic 
1957 364 pp $5.75 D.C. Heath & 
Co. #325 
Fieser, Louis F. and Fieser, Mary. 
Basie Organic Chemistry. 1959 378 
pp $6.00 D. C. Heath & Co. #326 
Fieser, Louis F. and Fieser, Mary. 
Organic 3rd Edition 1956 
1:17pp $9.50 D.C. Heath & Co. 


#327 
Finer, 1. L. Organic Chemistry. (Volume 
I -The Fundamental Principles) 3rd 
E.lition 1959 822 pp $9. Long- 
n ins, Green & Co. #328 
Fins', 1. L. Organic Chemistry. (Volume 
I: —-Stereochemistry and the Chemistry 
o' Natural Products) 2nd Edition 
1°59 813 pp $9.50 Longmans, 
Green & Co. #329 
Fisher, H. L. Chemistry of Natural and 
S.nthetic Rubbers. 1957 216 pp 
Reinhold. #330 
Fuson, R. C. Advanced Organic Chemis- 
tr. 1950 669 pp $9.00 Wiley. 


Chemistry. 

W.H. Freeman & Co. 

Gilman, H. Organic Chemistry. Volume 
Ill 1953 692pp $12.50 Wiley. 


Gilman, H. and Blatt, A. H. Organic 
Syntheses. Collective Volume I 1941 
580 pp $11.50 Wiley. 

Ginsburg, D., Editor. 

Aromatic Compounds. 1959 558 pp 
$18.00 Interscience Publishers. #4336 

Gould, Edwin S. Mechanism and Struc- 
ture in Organic Chemistry. 1959 800 
pp $12.50 Holt, Rinehart & Win- 
ston, Inc. #337 

Hammett, Louis. Physical Organic Chem- 
istry. 1940 404 pp $8.50 McGraw- 
Hill Book Co. #338 

Hansch, C. and Helkamp, George K. 
Problems in Organic Chemistry. 1959 
300 pp $2.95 McGraw-Hill. #339 

Hart, Harold and Schuetz, Robert D. 
A Short Course in Organic Chemistry. 
2nd Edition 1959 346 pp $6.00 
Houghton Mifflin Co. #340 

Hatch, Lewis. Organic Chemistry. 1955 
324 pp $5.50 eGraw-Hill Book 

1 


Hatch, L. F. Higher Oxo Alcohol. 1957 
1200pp $4.50 Wiley. #342 
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620 pp $8.75 Longmans, Green & 
Co. #343 
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664 pp $16.00 Wiley. 
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Kelley, Louise. OrganicChemistry. 1957 
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Leffler, John E. A Short Course of 
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$5.50 The Macmillan Co. #356 

Leffler, John E. The Reactive Iniermedi- 
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pp $6.75 Interscience Publishers, = 
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Rausch, D.S. Aliphatic Fluorine Com- 
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old. 
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MacKenzie, C. A. Experimental Organic 
Chemistry. i355 310 pp $4.95 
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Packer, John and Vaughan, John. A 
Modern Approach to Organic Chemistry. 
1958 980 pp $13.45 Oxford Univer- 
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acterization and Function) 1960 420 
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$30.00 single $28.00 subscription In- 
terscience Publishers, Inc. #377 
Rietz, Edward G. and Pollard, Cash B. 
Problems in Organic Chemistry. 1953 
332 pp $5.75 ntice-Hall, Inc. 
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PRINCIPLES OF UNIT OPERATIONS 

By Alan S. Foust, Leonard A. Wenzel, Curtis W. 
Clump, Louis Maus, and L. Bryce Andersen, a// of Lehigh 
University. The traditional unit-operations concept has 
been a major factor in the phenomenal success of chemical 
engineers and chemical engineering in the last fifty years. 
This book, however, breaks away from the traditional 
treatment and offers a new approach that is more eco- 
nomical in time. 

The unit operations are presented as unified groups of 
operations stemming from identical fundamentals. The 
developments are built up from a simplified gene 
model or a basic mathematical relation, or both, using 
generalized notation. After a thorough coverage of the 
simplified models, the treatment progresses to the more 
complicated handling of realistic problems by applying 
the general equations to specific operations. 1960. 578 
pages. $15.00. 


TRANSPORT PHENOMENA 


By R. Byron Bird, Warren E. Stewart and Edwin N. 
Lightfoot, all of the University of Wisconsin. In this 
book, the authors give a parallel, systematic treatment 
of the three transport processes: momentum transport 
(flow of viscous fluids), energy transport (flow of heat), 
and mass transport (flow of chemical species in mixtures). 
In each of these three cases the reader is introduced to 
problem-solving via simple ‘‘shell balances’’ which put 
the emphasis on the physical processes occurring. 
Following this, the more general methods using the 
‘equations of change’’ or ‘‘conservation equations’’ are 
introduced. These equations are then used to obtain 
various results of value to applied scientists and engi- 
neers: description of velocity, temperature, and concen- 
tration profiles; boundary-layer theory of transport 
phenomena; transport in turbulent systems; inter- 
phase heat, mass, and momentum transport; and the 
macroscopic mass, momentum, and energy balances. 
1960. Approx. 816 pages. Prob. $13.75. 


CHEMISTRY OF THE AMINO ACIDS 


By the late Jesse P. Greenstein and Milton Winitz, 
both of the United States Department of Health, Education, 
and Welfare. A monumental work—the first in any 
language covering the entire chemistry of the amino 
acids—both theoretical and applied. All the important 
aspects of the subject have been covered, with the 
exception of Intermediary Metabolism, as noted in 
the Preface. A large number of selected preparative and 
analytical procedures are given in detail with starting 
materials readily available. 

This treatise is not simply a compilation of individual 
contributions by widely separated authors—tending 
toward disorganization and overlapping—but represents 
a well organized development of this field by two authors 
working daily in close association in the same depart- 
ment. 1960. volumes. Approx. 3,000 pages. 
$80.00 prior to Nov. 1, 1960; $100.00 thereafter. 


COMPARATIVE EFFECTS OF RADIATION 


Proceedings of the Symposium on the Comparative 
Effects of Infrared, Visible, Ultraviolet, and High-Ene-gy 
Radiations in Biology, Chemistry, and Physics 

By Milton Burton, J: L. Magee, University of Notn 
Dame, and J. S. Kirby-Smith, Oak Ridge National Lab. ra- 
tory. This timely volume represents the latest thouzht 
by radiation biologists, chemists, and physicists throu zh- 
out the world. The subject matter deals with the inicial 
chemical and physical steps in the action of radiation— 
in particular, those se leading ultimately to biological 
actions. Special emphasis is een to the comparative 
effects of a wide variety of radiations. 

The contributors offer a detailed examination of the 
fundamental processes involved in the interaction of 
radiation with inert and living material. Because of 
the basic nature of the problems discussed, the book 
should be of great interest to all branches of radiation 
research. 1960. In press. 


THE SURFACE CHEMISTRY OF METALS 
AND SEMICONDUCTORS 


Proceedings of an International Symposium 


Edited by Harry C. Gatos, Lincoln Laboratory, M.1.T., 
with the assistance of J. W. Faust, Jr., and W. J. LaFleur. 
This volume contains the carefully edited and integrated 
papers presented at the Joint Symposium of the Corrosion 
and Electronics Divisions of the Electrochemical Society 
on the Surface Chemistry of Metals and Semiconductors 
held in Columbus, Ohio, in 1959. The Symposium was 
P easames by the Office of Naval Research and the 

lectrochemical Society. It was conceived as a medium 
for an effective exchange of theory and technology 
between the fields of metal surfaces and semiconductor 
surfaces. 

Striking progress in the understanding of semiconduc- 
tor surfaces can be extremely useful in the field of metal 
surfaces. Similarly, advanced techniques developed in 
the study of metal surfaces can be exploited to a far 
greater degree in the study of semiconductor surfaces 
than they are at the present time. This volume was 
designed to meet the compelling need for integrating the 

resent knowledge in both fields. 1960. 544 pages. 
12.50. 


SELECTIVE TOXICITY, Second Edition 

By Adrien Albert, Australian National University. This 
is a book about selectively toxic agents. These are 
substances which injure some kinds of cells and not 
others, even when the two kinds are growing lose 
together. Hence, the book is concerned with drugs 
and weed-killers and insecticides. It is not so much 
concerned with what these substances accomplish, as 
with the physical and chemical means by which they 
accomplish it. The present text has been revise! to 
the extent that it may be regarded as a new book. In 
press. 


Send for examination copies today. 


JOHN WILEY & SONS, Inc. 
440 Park Avenue South 
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BIOCHEMISTRY OF PLANTS 
AND ANIMALS An Introduction 


By Frank Mallette, Paul M. Althouse, and Carl O. 
Clazett, all of The Pennsylvania State University. During 
the ‘ast decade, biochemistry, like many other fields, has 

rovressed and expanded rapidly. In response to these 

4 lopments, college courses in the subject have tended 
to lecome more intensive, and older choices of topics 
tha: should be taught have necessarily been revised. 
This book meets the requirements of modern college 
curricula not only by offering the broad coverage and 
rigorous which today’s instructor desires 
but also by describing many of the important recent 
advances in the field. Of course, the elementary ap- 
proach expected of an introductory work has been re- 
tained, but every effort has been made to present the 
matcrial in a way which will challenge and stimulate 
the well-prepared student. 

Most students of biochemistry need and desire an 
understanding of both the plant and animal aspects of 
the subject—yet, too often, introductory texts concen- 
trate on only one of these. This book, however, offers 
a genuine introduction to the field as a whole by pro- 
viling a balanced, integrated treatment of both plant 
and animal biochemistry. Most of the chapters are 
relatively independent of one another, and the book can 
easily be adapted to the needs of particular courses. 1960. 
552 pages. $8.50. 


ADVANCED ORGANIC CHEMISTRY 
Third Edition 


By G. W. Wheland, University of Chicago. Using a 
critical viewpoint throughout the text, the author 
demonstrates the emphasis on theory that he believes 
is required for instructing students in the logical founda- 
tions of the science, and developing in them the ability 
toevaluate the ideas and contributions of other chemists. 
As in the previous editions, Professor Wheland stresses 
the resonance theory, because it gives the most under- 
standable description of the states of molecules with 
intermediate structures; he also touches on the molecu- 
lar-orbital theory. General principles are the main 
points, and they are illustrated ty factual details to show 
their usefulness, and their limitations. The book is 
meant for a course at the graduate level, for students 
who already have completed introductory physical 
chemistry. The author has assumed some previous 
knowledge of most aspects of elementary descriptive 
organic chemistry. His chief concern in this text is 
with topics of broad general interest. Some other 
topics, such as orientation of substituents in aromatic 
substitutions, are treated briefly since they are covered 
in detail in the author’s Resonance in Organic Chemistry. 
1960. 823 pages. Prob. $18.00. 


JOHN WILEY & SONS, Inc. 
440 Park Avenue South 


EXPERIMENTAL BIOCHEMISTRY 
A Laboratory Manual 

By Gerald Litwack, Philadelphia General Hospital, and 
the University of Pennsylvania. This laboratory manual 
is designed for the use of first'year graduate students 
and/or well-prepared undergraduates. It is proposed 
as an introductory laboratory course to be taken after, 
or concurrently with, the first general course in bio- 
chemistry. 

antitative experiments are emphasized, and the 

student is also introduced to some new techniques and 
many current practices. Sufficient theory is presented 
to explain the point of each experiment and, where 
necessary, the theoretical treatment has been extended. 
A selection of experiments from the areas of carbo- 
hydrates, lipides, proteins, and enzymes is presented; 
and the book includes studies that involve bacter a. 
Some of the “‘traditional’’ isolation experiments have 
been abandoned for those that involve ion-exchange 
chromatography and similar exercises. 1960. 313 pages. 


$5.50 


LIPIDE METABOLISM 


Edited by Konrad Bloch, Harvard University. This 
book summarizes current knowledge of the intermediary 
metabolism of lipides. It deals with the biosynthesis 
and degradation of the fatty acids, of triglycerides, 
phospholipides, sterols and bile acids, and with the 
enzymes which participate in lipide metabolism. There 
are several chapters included on the chemistry and im- 
munochemistry of bacterial lipides and on hormonal and 
other mechanisms which control the transformation of 
lipides. The book should be of interest to students of 
intermediary metabolism and investigators in the field 
of degenerative diseases. 

Since other books covering this field do not exist at 
the present time, this volume presents a unigue series 
of contributions to the most advanced knowledge of the 
transformation of lipides by living systems and by 
rent enzymes. 1960. Approx. 432 pages. Prob. 

10.50. 


A MANUAL FOR THE ORGANIC 


CHEMISTRY LABORATORY _ Second Edition 


By Leigh C. Anderson, Robert C. Elderfield, Peter A. 
S. Smith, and the late W. Bachmann, a// of the University 
of Michigan. This second edition represents a more 
teachable and more up-to-date version of a lab manual 
which has been enthusiastically received by professors 
and lab instructors ever since it first appeared (and widely 
used in leading colleges and universities). Although 
several major revisions and changes have been made, 
this edition retains all of the features which led to the 
success of the first edition. The experiments presented 
have long been in use at the University of Michigan and, 
consequently, have been carefully checked by both 
oa and students. 1960. Approx. 160 pages. Prob. 

3.95. 
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SAUNDERS 


BOOK 


New! Strauss —An Outline of CHEMICAL GENETICS 


A new, brief, but important book which gives a lucid 
explanation of the fascinating facts of modern genetics. 
It unifies the latest findings in chemical genetics—es- 
pecially the facts about DNA. 


Dr. Strauss presents a short yet complete account of the 
chemical nature and behavior of the hereditary unit. 
The simplest interpretation of the relation between 
genes and enzymes has been adopted. 


The basic principles of genetics are concisely covered 
—what a gene is, its size, etc.—to provide a fuller un- 
derstanding of material in such chapters as: The Molec- 
ular Meaning of Genetic Recombination, Mutation as 
a Chemical Process, Nucleo-cytoplasmic Relationships 
and the Problem of Protein Synthesis. 


Lee and Van Orden — 


GENERAL CHEMISTRY 


A new text aimed directly at those students who wish to 
obtain a general knowledge of to- 


New! 


The book offers detailed information on DNA.- -its 
structure, synthesis and distribution to progeny. You 
will see how modern studies of the ‘‘finer structure ’ of 
the gene, using purely genetic techniques or breeding 
experiments, can be interpreted in terms of the struc- 
ture of DNA first suggested by Watson and Crick. You 
will find evidence for the role of DNA in inheritance— 
both direct explanations of studies with microor- 
ganisms and indirect correlations between properties 
of genetic material and of DNA. 


BERNARD S. STRAUSS, Ph.D., Associate Professor of Microbiology, University of 
icago. About 200 pages, illustrated. About $5.75. lew— Just Ready 


This book may be purchased from your bookstore or directly 
from W. B. Saunders Company. 


New! Davenport — HISTOLOGICAL 
& HISTOCHEMICAL TECHNICS 


Clear and concise in its presentation, this text is de- 
signed for undergraduate courses 
in microtechnique or histological 


day’s chemistry in a single survey 
course. It begins with a review of 


technique. Thorough descrip 


matter in its gross structure, then 
proceeds through mixtures, com- 
pounds, elements, molecules and 
atoms. Elements are fully de- 
scribed as they appear in the 
periodic table. Concluding chap- 
ters deal with organic chemistry. 
Compounds are discussed by func- 
tional groups of alkanes, alkenes, 
ethers, etc. Numerous questions, 
exercises and problems are in- 
cluded with answers at the end of 
each chapter. 218 clear line 
drawings illustrate structures of 
compounds, equipment, and 
everyday applications of chemi- 
cal principles. Gladly sent to 
teachers for consideration as a text. 


By GARTH L. LEE, Ph.D., Associate Professor of 


Chemistry, Utah State University, and HARRIS O. VAN ORDEN, Ph.D.., Professor of Chemistry, 
Utah State University, Logan, Utah. 639 pages, with 218 illustrations. $7.25. 


Lee & Van Orden—LABORATORY 
MANUAL FOR GENERAL 
CHEMISTRY 


Designed for students who spend one 3-hour period 
pet week in the lab. This manual may be readily 
adapted to courses based on either semesters or 
quarters. In the Sections on General and .norganic 
Experiments and Qualitative Analysis Experiments, 
questions are given at the beginning of each experi- 
ment to prepare the student for the lab work. To 
promote quality work and individual effort, there 
aré many ‘‘unknowns’’ throughout the experi- 
ments. These include quantities, physical proper- 
ties or facts that each student must find and report 
independently. Perforated, tear-out Report Slips 
are included. Gladly sent to teachers for considera- 
tion as a text. 


By GARTH L. LEE, Ph.D.; and HARRIS O. VAN ORDEN, Ph.D. 
215 pages, illustrated. $3.25. New! 


tions are given of methods for 
preparing organs, tissues or tissue 
components of invertebrates, ver- 
tebrates and plants for microscopic 
observations and study. Ar 
rangement is based on the nature 
of methods rather than on the 
type of specimen. The text is di- 
vided into 3 units. Part I covets 
nature of tissues, techniques of 
fixation, washing, drying and 
clearing, embedding, sectioning 
and mounting. Part II covets 
staining methods and solu:ions, 
and fixing fluids. Part II) pre- 
sents an Introduction to Fiisto- 
chemistry as a separate se: 
Gladly sent to teachers for con. dera- 
tion as a text. 


M HAROLD A. DAVENPORT, M.D., Professor of Anatomy, Northwestern | »iversity 
New! ical School, Chicago. 401 pages, illustrated. $7.00 New 


W. B. SAUNDERS COMPANY West Washington Square, Philadelp!:ia 5 
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Siggia, S. Quantitative Organic Anal- 
ysis via Functional Groups. 2nd 
Edition 1954 227’pp $5.25 Witey 


Smith, W. T. and Shriner, R. L. Ezami- 
notion of New Organic Compounds. 
1956 136pp $3.50 Wiley. #392 

Staff, ACS Applied Publications, Editors. 
Metal-Organic Compounds. 1959 371 
$5.75 American Chemical 

# 

Staff’, Industrial & Engineering Chemis- 
try, Editors. Nomenclature for Terpene 
Hidrocarbons. 1955 98 pp $3.00 
American Chemical Society. #394 

Stone, K. G. Determination of Organic 
Compounds. 1956 233 pp $6.00 
McGraw-Hill Book Co. #395 

Swan, G. A. and Felton, D. G. I. Phen- 
azines. (Volume XI—The Chemistry 
of Heterocyclic Compounds) 1957 
712 pp $23.00 single $21.00 sub- 
scription Interscience Publishers, 


Szmant, H. Harry. Organic Chemistry. 
1957 803 pp $8.50 Prentice-Hall, 
Inc. #397 

Theilheimer, W. Synthetic Methods of 
Organic Chemistry. Volume XIV_ 1960 
568 pp $29.00 Interscience Publishers 
Inc. #398 

Timmermans, Jean. The Physico-Chemi- 
cal Constants of Binary Systems in Con- 
centrated Solutions. (Volume I—Two 
Organic Compounds (without Hydroxy] 
Derivatives) 1959 1259 pp $29.00 
Interscience Publishers, Inc. #399 

Timmermans, Jean. The Physico- Chemi- 
cal Constants of Binary Systems in Con- 
centrated Solutions. (Volume II—Two 
Organic Compounds (at least one a 
Hydroxyl Derivative) 1959 1272 pp 
$29.00 Interscience Publishers, Inc. 


Timmermans, Jean. The Physico- Chemi- 
cal Constants of Binary Systems in Con- 
centrated Solutions. (Volume III—Sys- 
tems with Metallic Compounds) 1960 
1336 pp $36.00 Interscience Pub- 


lishers. #401 
Tishler, M. Organic Syntheses. Volume 
XXXIX 1959 114 pp $4.00 
Wiley. #402 


Tobolsky, A. V. Properties and Structures 
1960 Approx. $12.50 
#403 


Paushkin, Ya. M. Translated by 
Greaves, J. T. Boron Fluoride and its 
Compounds as Catalysts in Organic 
Chemistry. 1959 326 pp $12.00 
Pergamon Press, Inc. 

Underkofler, Leland A. Introduction to 
Organic Chemistry. 1953 352 pp 
$5.59 D. Van Nostrand Co., Inc. 


Vogel, Arthur I. Elementary Practical 
Organic Chemistry. (Volume I—Small 
Scale Preparations) 1957 376 pp 
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$24.50 Interscience Publishers, Inc. 
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Never before has a book like this been pub- the Coleman spectrophotometer, but are 
lished especially for clinical and biological adaptable to nearly every instrument mar- 
chemists and technicians . . a book that will keted todey, including Beckman, Brociner- 
save hundreds of hours and hundreds of Leitz, Hellige, 
dollars in _ Preparing most procedures for ance, Lemewen on 


sp p tric chemistry. em only the lastest and most ape 
nical methods . . te, easi 
Outlines, in detail, a step-by-step procedure Cable, simple. Ail methods were proved 


for performing each determination. All nder actual worki diti by ind 
methods were painstakingly worked out on 


A BOOK OF TREMENDOUS VALUE! 


Containing: 224 METHODS for the determination of 
115 SUBSTANCES in various biological fluids . . . . Includes 
115 CALIBRATION CURVES . . . . and 
6 CHARTS... . No fewer than 
of inv aon’ d we 339 TESTS can be performed from the 
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apona 728 loose-leaf PAGES of this manual, 
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PROCEDURES FOR 


SPECTROPHOTOMETRIC CHEMISTRY 
Harold J. Fister 
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of the original Science $30.00 | STANDARD SCIENTIFIC SUPPLY CORP., Publishers 
808 Broadway, New York 3, N. Y. 
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‘‘Hach age, it is found, 
must write its own books...’ 


Ralph Waldo Emerson 


FROM ATOMS TO STARS: 
An Introduction to the Physical Sciences 
Theodore A. Ashford, St. Louis University 


Presents a unified picture of the physical world and the 
universe as conceived by the scientists of our time. 
Professor Ashford covers the present conception of the 
solar system, motion and energy, basic ideas of electric- 
ity, light and radiation, the microworld of atoms and 
molecules, chemical reaction and the structure of 
matter, atomic energy and its implications, the extent 
and structure of the universe, and the history and possible 
origin of the earth. 


1960, 646 pp., $8.50 


INTRODUCTION TO ORGANIC CHEMISTRY. 
Francis E. Condon and Herbert Meislich, City College of New York 


“The intellectual appeal of organic chemistry may be 
said to stem from its dazzling variety, which, however, 
must be shaded by a unity achieved through organization 
and logic .. . . our objective has been to present organic 
chemistry—with its dazzling variety and intellectual ap- 
peal—as a living science growing toward exactness. and to 
present it in such a way that a student completing the 
course will be able to use its unifying principles intelli- 
gently, critically, and open mindedly.” 


1960, 841 pp. $10.50 from the Preface 


MECHANISM AND STRUCTURE IN ORGANIC CHEMISTRY. 
Edwin $. Gould, Stanford Research Institute 


“This is an unusually good book. ...I have had very 
favorable comments from students as to its usefulness 
tothem.” Paul D. Bartlett, Harvard University 


**A well written up-to-date book which students enjoy 
reading.” John S. Meek, University of Colorado 


1959, 800 pp., $12.00 


Holt, Rinehart and Winston, Inc. 
383 Madison Avenue, New York 17, N. Y. 
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GRUNWALD and JOHNSEN’S 


Atoms, 
Molecules | 


and Chemical Change 
ons. Tt 


1960 Publication . 


Scardium 3 by Ernest Grunwald and Russell H. Johnsen, both of The Floriijumeeded fo 
2 & State University pquent 


his ne 


particul 
1 & For several years the faculty at Florida State University has fe hich qua 
that the integrated physical science course for non-science in 


suffers from shallowness. To correct this defect, the universijii@hemistry. 
has pioneered in the development of general education with MM new al 
greater emphasis on depth of learning. een adde 


This program, which has been under the direction of Dr. Rus«imtes have 
H. Johnsen, has led to the development and successful use dg’ identi 
ATOMS, MOLECULES AND CHEMICAL CHANGE-—an 


position of the modern ideas of chemistry for non-science majonfamt’cipitati 
rsenic gi 
Drs. Grunwald and Johnsen have employed a particularly clei nic 


study of science, contrasting the macroscopic world of observatiall,g ident 
with the submicroscopic world of chemical theory. The organiz opper-At 
tion of their text generally follows the historical development iM, Chapte 
each given concept for a better understanding of the scientiiqi™{nalysis, 
method. iclude dis 


* Chapters 1-4 discuss the chemical basis for the atomidiifhe discu 
pit Mixtu 


* Chapters 5 & 6 deal with energy, leading up to the kinetig blidated i 
molecular theory of matter os 
Chapter 7 presents Avogadro’s contributions to science aye Bos 
Chapters 8-11 trace the development of modern atomigublished 
theory and culminate in the orbital model of electroni 
structure and its explanation of the periodic arrang: 
ment of the elements 


Chapters 12 & 13 consider the nature of the chemical Nua: 
bond in ionic and covalent compounds 


Chapters 14 & 15 conclude the discussion of molecultiyy py, 1 
theory with a treatment of the architecture of covaleiiiry. grc¢ 
molecules and chemical reactions d succes 


Chapters 16 & 17, the final chapters in the text, are des been v 
voted to nuclear phenomena, especially nuclear, reagithor has 
tions and energy. he seco 

Published 1960 252 pages 6” x9" illustrated Text list $6.0) yg 
illustration from the text later ye: 
Ives be « 
Third, no 

All titles are in the Prentice-Hall CHEMISTRY SERIES@@ll agree | 

edited by KENNETH S. PITZER, Dean, College of Chem@j@ certain 
Fig. 11-7. Schematic representation of the istry, University of California (Berkeley) .. the ¢ 
orbitals in atoms of some transition elements Cover photograph courtesy Standard Oil Company "f™@ypical ex 
and gallium. New Jersey @rbon ch 
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3rd Edition, 1960 
INTRODUCTION 
TO SEMIMICRO 
QUALITATIVE 
ANALYSIS 


y C. H. Sorum, University of Wisconsin 
his new, 3rd Edition of Professor 
oum’s INTRODUCTION TO SEMI- 
ICRO QUALITATIVE ANALYSIS 
mploys the well-developed procedures 
hich have characterized the previous edi- 
ons. The book is brief enough to be 
overed in one semester yet complete 
* Mnough to give the student the background 
origmmeeded for quantitative analysis and sub- 
equent courses in analytical chemistry. It 
s particularly well suited for a course in 
hich qualitative analysis is the laboratory 
ork in the second semester of general 
hemistry. 
new alternative test for antimony has 
een added and details of many proced- 
es have been modified, thus making 
e identifications and separations more 
recise. This is particularly true in the 
recipitation of the sulfides of the Copper- 
rsenic group, the separation of the Ar- 
pnic group sulfides, and the separation 
d identification of the cations of the 
opper-Arsenic group. 
Chapter II, The Theory of Qualitative 
nalysis, sections have been expanded to 
iclude discussions of pH, Indicators, Hy- 
rolysis, Oxidation Potentials, and Balanc- 
1g Oxidation-Reduction Equations. 
tomig™mhe discussion of Analysis of Salts and 
ult Mixtures has been conveniently con- 
lidated into one chapter in this edition 
b enable the student to follow the analysis 
hore easily. Questions for ‘all chapters 
“niet Mave been enlarged and rearranged. 
tomigmublished 1960 272 pp. x 8%" 
ron Text list $3.50 
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GOOD TEXTBOOK REQUIREMENTS! 


valent 


College Chemistry, 2nd Edition, 1958 


by Paul R. Frey, Colorado State University 

The Second Edition of this popular text is based on a concept-building 
process. Large blocks of difficult theory are interspersed with easier 
factual information. Technical terms are kept to a working minimum 
and are completely defined when they first occur. 

The elements are considered by groups, using principally atomic struc- 
ture, bonding between atoms, and the periodic classification as the basis 
for discussion. Carefully developing the concept-building theme, Frey 
presents the inert gases and works back across the Periodic Table, thus 
achieving a logical organization, unique and above the classical develop- 
ments. Wherever possible, subject matter has been divided into qualitative 
and quantitative aspects for maximum flexibility. 

Groups of carefully prepared lecture demonstrations, correlating the- 
oretical and experimental work, as well as extensive lists of carefully 
graded exercises (in addition to numerous integrated solved problems), 
follow each chapter. More than 300 illustrations, 6 production charts for 
heavy chemicals, and 25 molecular models are included. 


Published 1958 707 pages 6” x9" _ illustrated Text list $7.75 


LABORATORY MANUAL for COLLEGE CHEMISTRY, 2nd Edition, 
1958, by Wendell B. King, Colorado State University; Wendell H. 
Slabaugh, Oregon State College; George H. Splittgerber, Colorado State 
University; and Paul R. Frey, Colorado State University. 

Designed to accompany Frey’s COLLEGE CHEMISTRY, this manual 
contains sufficiently varied experimentation for use with any chemistry 
text. 

Published 1958 258 pages 


Essentials of College Chemistry 


by Paul R. Frey, Colorado State University 

This text presents, in a shorter edition, the concept-building approach 
of COLLEGE CHEMISTRY, 2nd Ed. Each concept is presented as a 
basis for those which follow. The author begins his discussion with matter 
and continues with the behavior of substances in the solid, liquid, and 
gaseous states. The study of the structure of atoms and the classification 
of the elements is next introduced. Bonding among atoms and compound 
formation then follow logically. 

The purely quantitative aspects of chemistry, are given a two chapter 
introduction. Following this, chapters on theory and the study of groups 
of elements alternate throughout the book. The same lecture demonstra- 
tions used in the larger edition (COLLEGE CHEMISTRY, 2nd Ed.) 
are included in this text in addition to 670 exercises and 290 problems. 
Answers are given for all problems. 
Published 1960 528 pages 


84%" x11” _ illustrated Text list $3.25 


6” x 9” Text list $6.95 


Nuagliano’s CHEMISTRY 


by James V. Quagliano, Florida State University 


tetrahedron, double and triple bonds, isomerism, cyclic 


he first requirement for any text is clarity of expression 
d successful address to its intended audience. This text 
e deqims been written to the student, not to his professor. The 
reaf™mthor has obviously taken great care to obtain this result. 
he second requirement is accuracy of content and ab- 
s6,lmmence Of obsolete information. . . . There is nothing noted 
this text that will have to be unlearned by the student 
later years, save only those concepts which will them- 
ves be changed as chemistry progresses. 
Third, no doubt, is completeness of coverage. Not all 
RIES agree that any one text is satisfactory in this respect, 
‘hen certainly there will be few dissenters in this case. 
.. the chapter on organic chemistry, by no means an 
iy Mm@ypical example, has 19 pages of discussion on covalent 
@tbon chains, molecular and structural formulas, the 


compounds, and other topics, before formally considering 
nomenclature. . 

“Throughout, emphasis is placed on the empirical basis 
of chemistry. Outright pontification is non-existent. The 
consistent use of examples to clarify difficult points is note- 
worthy. Modern inorganic nomenclature has been used; 
although the older nomenclature is mentioned, to permit 
familiarization with the older literature and with reagent 
bottle labels. Latimer’s oxidation potentials are well ex- 
plained and then are used (not merely alluded to) to 
elucidate the chemistry of the elements and their com- 
pounds.” 

Excerpts from a review by Jay A. Young, printed in The 
Journal of Chemical Education, December, 1958 
Published 1958 854 pages 6" x9" Text list $7.95 


nelewood Cliffs, New Jersey 


Principles of 


PHYSICAL CHEMISTRY 


by William H. Hamill, University of Notre Dame and Russell R. 
Williams, Jr., Haverford College 

This book offers a clear, logical treatment of physical chemistry. 
It is unified and easy to follow without sacrificing necessary rigor. 
The coverage of chemical thermodynamics emphasizes its opera- 
tional nature and unity; the treatment of chemical equilibria, phase 
equilibria, and colligative properties emphasize the basic similiarity 
of these phenomena. 

A new, simplified treatment of the second law of thermodynamics 
is offered which is sufficiently rigorous for isothermal processes 
but does not require the immediate introduction of entropy. At 
the end of each chapter summaries are provided which serve to 
facilitate understanding of the previously discussed material. 


Published 1959 607 pages 6” x9” Illus. Text list $8.75 


Physical Chemistry, 
2nd Edition, 1955 


by Walter J. Moore, Indiana University 

Moore’s widely-adopted textbook shows clearly and precisely 
what has been accomplished in the field of physical chemistry and 
establishes the main lines of experimental advances. 

Some of the features you'll want to note: treats wave mechanics 
and statistical mechanics as an integral part of the subject @ gives 
unusually thorough coverage of the structure of molecules and 
the relation of thermodynamic and kinetic behavior to molecular 
structure ® emphasizes necessary mathematical exactness (each 
equation is derived by standard methods as it enters the discus- 
sion) @ devotes an entire chapter to the basic principles of 
quantum theory and quantum mechanics and presents workable 
background for molecular structure and chemical bonding. An- 
swers available on adoption (restricted). 


Published 1955 633 pages 6” x 9” 


Elements of General 
Chemistry, 1960 


by Jay A. Young, King’s College, Pennsylvania 

This book OFFERS theory as an explanation of phenomena ¢ 
INTRODUCES a new method of problem-solving that involves overt 
recognition of things not explicitly stated in the problem ¢ EM- 
PHASIZES modern chemical nomenclature © EMPLOYS a conversa- 
tional tone throughout © BEGINS each-chapter with a brief review 
of the preceding chapter and ends with a summary of the informa- 
tion just covered * REQUIRES no prerequisites, although a bare 
minimum of algebra is helpful © DiscUssEs the nucleus (Atomic 
Nuclei and Energy Levels) in modern terms © CONTAINS ques- 
tions and problems (with answers given) by chapter, line draw- 
ings, charts, graphs, tables, and a glossary of new terms. 
Published 1959 466 pages 6” x 9” illus. Text list $6.95 


Text list $8.50 


for approval copies, write: Dept. JC Box 903 


SYNTHETIC 

INORGANIC CHEMISTRY 
by William L. Jolly, University of Cali- 
fornia at Berkeley 

This text is designed to show how the 
synthetic inorganic chemist thinks. It 
serves the dual purpose of supple- 
menting the lecture material and 
serving as a laboratory manual for 
a course in preparative inorganic 
chemistry. 

1959 224 pp. 6”x9” Text list $6.00 


QUANTITATIVE ANALYSIS 
by R. A. Day, Jr. and A. L. Underwood 
both of Emory University 

Classical volumetric and gravimetric 
topics are brought up to date in this 
text. Instrumental topics treated are: 
potentiometric titrations, electrolysis, 
polarography, and colorimetry. 

1958 465 pp. 6”. x 9” Text list $6.95 
LABORATORY MANUAL 162 pp. 
Text list $2.95 


ELEMENTARY 
QUANTITATIVE 


ANALYSIS 


by Harold F. Walton, University of 
Colorado 

An explicit laboratory guide provid- 
ing adequate material and choice of 
experiments to allow the enterprising 
student to look ahead to the wide 
field of modern analytical chemistry. 


1958 342 pp. 55%” x 8%” 
Text list $5.95 

CHEMICAL 
THERMODYNAMICS: 


Basic Theory and Methods 
by Irving M. Klotz, Northwestern Univ. 
A well-organized introduction to the 
logical theory and methods of thermo- 
dynamics. 

1950 369 pp. 6” x 9” Text list $7.50 


QUANTUM CHEMISTRY 

by Kenneth S. Pitzer, University of 
California at Berkeley 

1953. 529 pp. 5%” x 8%” 

Text list $8.50 

INTRODUCTION TO 
STATISTICAL 
THERMODYNAMICS 

by Malcolm Dole, Northwestern Univ. 
1954 250 pp. 6” x 9” Text list $6.95 
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Hill, T. L. Statistical Mechanics. 1956 
432 pp $10.50 McGraw-Hill Book 
Co. #514 
Hine, Jack. Physical Orgn nic Chemistry. 
1956 497 pp $10.00. McGraw-Hill 

Book #515 

Hirschfelder, J. O., Curtiss, C. F. and 

Bird, R. B. The’ Molecular T: 

Gases and Liquids. 
$22.50 Wiley. #516 

Janz, George J. Estimation of Thermo- 
dynamic Properties of Organic Com- 
pods. 1958 211 pp $6.00 Aca- 
demic Press, Inc. #516-1 
Jost, W. Diffusion in Solids, Liquids, 
Gas:s. (Volume I of Physical Chemis- 
try: A Series of Monographs. Hutch- 
jnson, Eric and Van Rysselberghe, P., 
Editors) 3rd Printing 1960 ???pp 
3??? Academic Press, Inc. #517 
Kamen, Martin D. Isotopic Tracers in 
Biology: An Introduction to Tracer 
Methodology. 2nd Edition 1957 474 
pp $10.50 Academic Press, Inc. 

#517-1 

Kittsley, Scott L. Physical Chemistry. 

1955 209 pp $1.50 Barnes & Noble 


namics: heory 
1950 416 pp $7.50 Prentice Hall, 
Inc. #519 
Klug, H. P. and Alexander, L.E. X-Ray 
Diffraction Procedures. 1954 716 pp 
$16.00 Wiley. 20 
Kunin, R. Elements of Ion Exchange. 
1960 173pp $5.75 Reinhold. #521 
Lewis, G. N. and Randall, M., revised by 
Pitzer, Kenneth S. and Brewer, Leo. 
Thermodynamics. 2nd Edition In Press 
due 1/61 “670 pp $10.00 McGraw- 

Hill Book Co. #522 
Livingston, Robert. Physico-Chemical Ex- 
periments 3rd Edition 1957 304 pp 
$4.50 The Macmillan Co. 523 
Mac Dougall, Frank H. Physical Chemis- 
try. 3rd Edition 1952 750 pp 
Co. #524 


Maron and Prutton. Principles of Physi- 
cal Chemistry. 3rd ition 1958 
789 pp $8.50 The Macmillan aa 

Matsen, F. A., Myers, Jack and Hacker- 

man, Norman. Pre-Medical Physical 
Chennistry. 1949 344 pp $5.50 
The Macmillan Co. 26 

Moelwyn-Hughes, E. A. Physical Chem- 

istry. 1957 1295 pp $15.00 — 


mon Press, Inc. #5 
Moore, Walter J. Physical Chemistry. 
1955 633 pp $8.50 


2nd Edition 
Prentice-Hall, Inc. #528 

Noyes, Arthur 'A. and Sherrill, Miles S. 
A Course of Study in Chemical Principles. 
2nd Edition 1938 554 pp $6.75 
The Macmillan Co. 29 

Pauling, Linus and Wilson, E. Bright, Jr. 
Introduction to Quantum Mechanics. 
1935 468 pp $8.00 McGraw-Hill 
Book Co. 


#530 
p Phillips, F. C. An Introduction to Crys- 
tallography. 2nd Edition 1956 324 pp 
$6.00 Longmans, Green & Co. #531 
Pimentel, George C. and McClellan, A. L. 
The Hydrogen Bond. 1960 475 pp 
Text edition $9.50 Trade edition 
$11.40 W.H. Freeman & Co. 
Pitzer, Kenneth S. Quantum Chemistry. 
1953 529 pp $8.50 Prentice-Hall. #533 
Pople, J. i Schneider, W. G. and 
Bernstein, H. J. High-resolution 
Nuclear M ic Resonance. 1 
501 pp $13.50 McGraw-Hill. #534 
Prigogine, I. and Defay, R. Chemical 
hermodynamics. 1954 543 pp $14.00 
mans, Green & Co. #535 
Reid, ©. Principles of Chemical Thermo- 
dynarvics. 1960 288 pp $6.50 Rein- 
hold. #536 


heory of 
1954 1219 pp 


Rutgers, A. J. Physical Chemistry 


. 1954 
824 pp $9.50 Interscience Publishers, 
Inc. #537 
Sanderson, R. T. Chemical Periodicity. 


1960 320 pp $9.75 Reinhold. #538 
Sanderson, R. T. Vacuum Manipulation 
of Volatile ‘Compounds 1948 162 pp 
$5.50 Wiley. #539 
Schumacher, J. C. Perchlorates: Their 
Manufacture, Properties and Uses. 1960 


$8.75 Reinhold. #540 
Pierce W. Magnetochemistry. 
2nd Edition Revised 1956 447 pp 

$12.50 Interscience Publishers, Inc. 
1 


#54 

N. N. Translated by Bradley, 
S. Some Problems of Chemical 
Kinutics and Reactivity. Volume I 
seg 315 pp $7.50 Pergamon Press, 
ne 2 


Semenov, N. N. Translated by Bradley, 

J. E. 8. Some Problems of Chemical 
Volume II 
mon Press, Inc. 


Kinetics and Reactivity. 
1959 176 pe $5.00 Per, 


Volumes I and II together, $12.00 "$543 
Sherwin, Chalmers W. Introduction to 
Quantum Mechanics. 1959 385 pp 


$7.50 Holt, Rinehart & Winston, Inc. 


Sillen, Lars Gunner, Lange, Paul W. and 
Gabrielson, Carl O. Problems in Physi- 
cal Chemis 1952 370 pp $6.75 
Prentice-Hall, “Ine. #545 

Slater, John C. Introduction to Chemical 
Physics. 1939 521 pp $9.50 Mc- 
Graw-Hill Book Co. #546 

Slater, Notel B. Theory of Unimolecular 
Reactions. 1959 241 pp $4.75 Cornell 


University Press. #547 
Smyth, C. P. Behavior and 
Structure 


Graw-Hill Book Co. 584 
Staff, ACS Applied Publications, Editors. 
Physical Functions of Hydrocolloids. 1960 
opp $3.75 American Chemical 
#549 

Staff, Industrial & Engineering Chemistry, 
Editors and Dreisbach, R. R., Compiler. 
— Properties of Chemical Com- 
ene 1955 523pp $5.85 American 
hemical Society. #550 
Staff, ACS Applied Publications, Editors 
and Compiled by Dreisbach, R. R. 
Physical Peapetine of Chemical Com- 
nds—IT. 1959 491 pp $6.50 Amer- 

ican Chemical Society. #551 
Staff, Industrial & Engineering Chemistry, 
Editors, and Compiled by Stull, D. R. 
and Sinke, G. C. Thermodynamic 
Properties of the Elements. pp 
$5.00 American Chemical Society. #552 
Steinbach, Otto F. and King, Cecil V. 
Experiments in Physical Chemistry. 1950 
256 pp $3.75 American Book Co. #553 
Taylor, H. S. and Glasstone, S. A 
Treatise on Physical Chemistry. (Volume 
I—Atomistics and Thermodynamics) 
3rd Edition 1942 677 pp $12.00 D. 
Van Nostrand Co., Inc. #554 
Taylor, H. S. and Glasstone, S. A 
Treatise on Physical Chemistry. 
(Volume II—States of Matter) 3rd 
Edition 1951 — pp $13.00 D. van 
Nostrand Inc. #555 
Thompson, H. W., Editor. Advances in 
Spectroscopy. Volume I 1959 371 pp 
$12.50 Interscience. #556 
Wahl, A. C. and Bonner, N. A. Radio- 
activity Applied to Chemistry. 1951 604 


Wall, Fred Chemical Thermo- 


of Study. 1958 422 
W.H. Freeman & Co. #558 
The Determination of 
olecular Structure. 1959 272 ab 
$5.60 Oxford University Press. 
Wilson, E. Bright, Jr., Decius, John ox 
and Cross, Paul C. Molecular Vibra- 
tions. 1955 370 pp $9.50 McGraw- 
Hill Book Co. #560 


Dielectric 
1955 441 pp $10.50 Mc- 
# 
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Wyckoff, Ralph W. G. Crystal Structures. 
5) 1960 Approx. 740 
$22.00 Interscience Pub- 

ish 1 


Young, G. J. Fuel Cells. 1960 
$5.75 Reinhold. #562 
Zel'dovich, La. B. and Kompaneets, A. S. 
Theory of Detonation. (Translated from 
the original Russian Edition, Moscow 


1955) 1960 284 pp $10.00 Aca- 

demic Press, Inc. 4563 
Physics 

Aston, V. G. and Fritz, J. J. Thermo- 


dynamics and Statistical Thermodynam- 
ics. 1959 556 pp $8.25 Wiley. #564 

Bennett, Clarence E. Physics. 5th Edi- 
tion 1952 Reprinted 1958 208 p 
$1.25 Barnes & Noble, Inc. 

Bennett, Clarence E. Physics Problems 
and How to Solve Them. 1958 240 pp 
$1.50 Barnes & Noble, Inc. #566 

Bennett, Clarence E. Physics Without 
Mathematics. 1949 200 pp $1.25 
Barnes & Noble, Inc. #567 

Braddick, H. J. J. Mechanical Design 
of Laboratory Apparatus. 1960 52 pp 
$1.20 Reinhold. #568 

Condon, E. U. and Odishaw, H. Hand- 
book of Physics. 1958 1504 pp $25.00 
McGraw-Hill Book Co. #569 

De Barr, A. E. Soft Magnetic Materials 
Used in Industry. 1953 64 pp $1.20 
Reinhold. #570 

Dekker, A. J. Solid State Physics. 1957 
540 pp $9.25 Prentice-Hall, Inc. #571 

Dietz, A.G. H. and Eirich, F. R., Editors. 
High Speed Testing. (Volume. I—Sym- 
posia on High Speed Testing) 1960 
120 pp $5.00 Interscience Publishers. 


#572 
Gamow, George. Matter, Earth and Sky. 
1958 593 pp $6.95 Prentice-Hall, 


74 pp $1.20 Reinhold. #575 
Harrison, George R., Lord, R. C. Jr., and 
Loofbourow, J. R. Practical Spectros- 
copy. 1948 605 pp $9.00 Prentice- 
Hall, Inc. #576 
Kamlet, M. J., Editor. Organic Elec- 
tronic Spectral Data. Volume I 1960 
Approx. 1200 pp Approx. $25.00 In- 
terscience Publishers. #577 
Kittel, C. Elementary Statistical Physics. 
1958 228 pp $8.00 Text edition $6.75 
Wiley. #578 
Mees, C. E. Kenneth. The Theory of the 
Photographic Process. 2nd Edition 1954 
1133 pp $21.50 The Macmillan Co. 


#579 

Mendelssohn, K. Cryophysics. (No. 7— 
Interscience Tracts in Physics and 
Astronomy) 1960 196 pp $4.50 
Cloth $2.50 Paper Interscience Pub- 


lishers, Inc. #580 
Minkoff, G. J. Frozen Free Radicals. 
1960 Approx. 168 pp $5.00 Inter- 
science Publishers, Inc. #581 


Murray, Raymond L. Introduction to 
Nuclear Engineeri 1954 418 pp 
$8.50 Prentice-Hall, Inc. #582 

Murray, Raymond L. Nuclear Reactor 
Physics. 1957 317 pp $8.25 Prentice- 
Hall, Inc. 4583 

Prigogine, I., Editor. Advances in arene 
cal Physics. Volume III 1960 Appro: 
$11.50 Interscience Publis 


#584 

aR... J. Errors of Observation and 
Their Treatment 1957 120 pp $1.50 
Reinhold. #585 
one H. E. Organic Electronic Spectral 
Data. Volume II 1960 Approx. 400 


rox. $12.00 Interscience Pub- 
Bonen? 4586 


Inc #518 544 
Klotz, Irving M. Chemical Thermody- = 
Inc. #5 
Hall, J. A. Fundamentals on 
1953 66 pp $1.20 Reinhold. #574 


by Van Nostrand. 


ggg EXTRACTION, 2nd edition 
by L. ALDERS 
New methods for liquid-liquid extraction which do not 
require the use of highly involved mathematical theories 
are presented together with details of the necessary experi- 
mental measurements. 
1959, 260 pp. $8.50 


PHYSICAL SCIENCE 
by Dona.p S. ALLEN, State College for Teachers, Albany, 
and RicHarp J. Orpway, State University Teachers 
College, New Paltz 

Using the so-called block-and-gap approach, the authors 
present rigorous treatments of selected units from chemistry, 
physics, meteorology, geology, and astronomy. 

1960, 840 pp. $8.25 


ea PETROLEUM REFINING, 4th edition 
by H. S. BELL 
The latest chemical, physical and engineering data are 
applied ey to basic problems and distillation, heat 
transfer and other important operations. 
1959, 576 pp. $12.50 


se “penny EXPERIMENTS IN ORGANIC CHEMISTRY 

a Ray Q. BREwsSTER, CALVIN A. VANDERWERF, and 
ILLIAM E. McEwen, all of the University of Kansas. 
Every experiment in this extraordinarily flexible manual 

is a complete unit of work, easily synchronized with the 

aa sa All 81 experiments have been thoroughly tested 

in c use. 


1960, 224 pp. $5.50 


ORGANIC CHEMISTRY 
by ALLAN R. Day and MADELEINE 
R. JouLui&, both of the University 

of Pennsylvania 
This text for the rigorous intro- 
ductory course has two distinctive 
features: it integrates the chem- 
of aliphatic, alicyclic, aromatic 
heterocyclic compounds, and it 
uses modern concepts of reaction 
mechanisms and structure through- 
out to bind together and correlate 
the vast amount of published in- 

formation. 

1960, 864 pp. $9.50 


For Authoritative Works 


turn to Van Nostrand’s texts and reference books 


Through more than a century of publishing, Van Nostrand has established 
a distinguished list of chemistry textbooks and reference volumes. The 
books listed below represent only a small fraction of the Van Nostrand 
books you will find on display at the Chemical Education Book Exhibit, 
together with the finest European scientific works, 
Elsevier Publishing Company of Amsterdam and sold in the United States 


published by the 


MODERN ASPECTS OF INORGANIC_ CHEMISTRY, 
3rd edition 
by H. J. Emeteus, University of Cambridge, and | 
Atomic Energy Research Establishment, 
we 

Modernized to include the most important recent de. 
velopments, this advanced text concentrated on selected 
fields in inorganic chemistry. 

1960, 557 pp. 


$7.75 


ELEMENTS OF PHYSICAL 

CHEMISTRY, 2nd edition 

by SAMUEL GLASSTONE, consultant 

to the U.S.A.E.C., and Davip 

egg the City College of New 
or 


Substantially revised and’ en- 
larged, the 1960 edition of this 
classic text ‘ncludes two new chap- 
ters: Physical Properties and 
Molecular Structure and Nuclear 
Chemistry. 


ANTIBIOTICS, THEIR CHEMISTRY AND NON- 
MEDICAL USES 
edited by H. S. GoLpDBERG, University of Missouri 

This detailed treatment of antibiotics deals _ their 
chemistry, their uses in a nutrition, plant disease 
control, bacteriolo and food preservation, and their 
significance in public health. 


1959, 608 pp. $15.00 


POLYMERS AND RESINS: THEIR CHEMISTRY AND 
CHEMICAL ENGINEERING 
by Brace GOoLpDING, Purdue University 

The theory, chemistry, properties, manufacture, fabrica- 
tion and a 2 seg of all current commercial polymers and 
resins, inclu fibers and elastomers as well as plastics, 
are ly covered. 


1959, 744 pp. $12.50 


BRIMSTONE: THE STONE THAT BURNS 
by HayNEs 

A general survey of sulphur and the sulphur industry— 
properties, production eg distribution—with anecdotes of 
the industry’s pioneers. 


1959, 350 pp. $5.95 


THE VAN NOSTRAND CHEMIST’S DICTIONARY 


MINRATH, and GEORGE MURPHY 


ing. 


illustrations. 


edited by JuRGEN M. Honic, Morris B. Jacoss, S. Z. LEwin, WILLIAM R. 


This essential part of every chemist’s reference library contains over 11,000 
definitions and descriptions, organized by an efficient system of cross-referenc- 


VAN NOSTRAND’S SCIENTIFIC ENCYCLOPEDIA, 3rd edition 
The standard one-volume reference on modern. science, the Scientific 
Encyclopedia contains some 100,000 accurate definitions and over 1400 


760 pp. $12.00 


1839 pp. $29.75 
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by HERBERT ABRAHAM, Ruberoid Company 


tions of the known asphalt deposits of t 
September 


MASS SPECTROMETRY AND ITS USE IN 


ORGANIC CHEMISTRY 
by J. H. BEYNON 


particular] 
the identification of organic chemicals. September 


APPLIED THERMODYNAMICS 
by S. H. 
ngland 


and fuel technology, and heat-engineering. 


SPOT TESTS IN ORGANIC ANALYSIS, 6th edition 
by F. 

This careful revision brings Professor Feigl’s 
standard work on organic applications of spot tests 
abreast of new developments. October 


NEW BOOKS, FALL 1960 
ASPHALTS AND ALLIED SUBSTANCES, 6th edition 


For the first time this standard reference work will 
be divided into five volumes. Volume I treats the 
general historical and literary aspects of asphalts and 
bituminous substances and lists the geographic a 
world. 


This book summarizes the author’s experience in 
applying mass spectrometry in the chemical industry, 
the application of mass spectrometry to 


Bransom, University of Birmingham, 


Introducing the thermodynamic functions in 
logical order from first principles, this text discusses 
the application of those functions and principles to 
the basic operations of physical chemistry, chemical 


CONTROLLED THERMONUCLEAR REACTIONS 
by SAMUEL GLASSTONE and RatpH H. LOvBERG 

Published under contract with the U.S. Atomic 
Energy Commission, this book surveys the experi- 
ments aimed at producing controlled energy by 
nuclear fusion. Both theory and present practice are 
offered at the level of senior or first year graduate 
work. September 


HANDBOOK OF MICROBIOLOGY 
by Morris B. Jacoss and MaurRIcE J. GERSTEIN 


A reference volume of data arranged in a series of 
38 tables, with particular emphasis on the biochemical 
and chemical aspects of microbiology. September 


MANAGEMENT OF NUCLEAR MATERIALS 

edited by RALPH F. Lume, University of Buffalo 
This new work brings together the nuclear ma- 

terials control system evolved by the U.S. Atomic 


Energy Commission since its formation in 1947. 
September 


CHEMISTRY OF CARBON COMPOUNDS 
edited by E. H. Ropp 

Part C of Volume IV continues the discussion of 
heterocyclic compounds. It is part of a set of refer- 
ence works which bridges the gap between textbooks 
and encyclopedias. October 


INORGANIC CHEMISTRY: A GUIDE TO 
ADVANCED STUDY 


by R. B. Hestop, Manchester College of Science and 
echnology, and P. L. Rosinson, University of Durham 


Concise and incisive, this new text briefly describes ev 
element and then concentrates upon selected groups. “tt 
includes necessary background material from atomic 
physics, quantum mechanics, and theoretical and physical 


1960, 350 $9.00 
, 350 pp. $9. 


BASIC PRINCIPLES OF NUCLEAR SCIENCE AND 
REACTORS 


by Atan M. Jacoss, Pennsylvania State University, 
DonaLD E. Kung, HRB-Singer, Inc., and Forrest J. 
Remick, Pennsylvania State University 


The authors qualitatively develop the basic theory of 
fission chain reactions and then apply these concepts to an 
analysis of existing systems. 


1960, 250 pp. $6.00 


CHEMICAL CONSTITUTION: AN INTRODUCTION 
TO THE THEORY OF THE CHEMICAL BOND, 

2nd edition 

by'J. A. A. KETELAAR, University of Amsterdam 


Among the new topics are the chemistry of transuranes, 
clooctatetraene, tropolone and sydnone, crystal field 
theory. germanium, polysuphides, virial theorem, etc. 


1959, 448 pp. $8.95 


N\NOSTRAND COMPANY. 


120 ALEXANDER STREET 


FIRST PRINCIPLES OF CHEMISTRY 
by M. D. Taytor, Howard Uni- 
versity 
This skillful description and anal- 
ysis of the experimental basis of 
chemical theory is designed for first- 
year courses for science majors. 
1960, 688 pp. $7.50 


THE DESIGN AND 
CONSTRUCTION OF HIGH 
PRESSURE CHEMICAL PLANT, 
2nd edition 
by H. TONGUE 

Reflecting the greatly increased use of high pressure in 
the chemical industry, particularly petrochemicals, this 
new book describes applications to reactor and auxiliary 
equipment design for nuclear power plants. 

1960, 250 pp. $15.00 


RUSSIAN FOR THE SCIENTIST 
by JoHN TURKEVICH and LuDMILLA B. TuRKEVICH, Prince- 
ton University 

A rapid but sound introduction to Russian, organized to 
give scientists and engineers an efficient path to Russian 


scientific literature. 
1959, 255 pp. $5.95 


COMPREHENSIVE ANALYTICAL CHEMISTRY 
edited by Ceci, L. Wrison, The Queen’s University of 
Belfast, and Davip L. Witson, Sir John Cass College, 
London 

This monumental set in five volumes will provide, wher- 


ever ible, an entirely self-sufficient reference, compiled 
bya of outstanding chemists. , 
Volume IA, 1959, 608 pp. ute $1 4 
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U. 
acto 
FROM LONGMANS 
by ¢ 
$36. 
GENERAL ORGANIC CHEMISTRY AN INTRODUCTION TO THE STUDY 
William C. Stickler, University of Denver OF CHEMICAL THERMODYNAMICS 
This new text is suitable for use in full year D. H. Everett Bauer, 
courses for premedical and other preprofessional The author, translator of Prigogine & Defay: for | 
students as well as for chemistry majors. Its TREATISE ON THERMODYNAMICS, has | Pine 
organization in three parts allows flexibility so devoted the first seven chapters to an elementary | tistic 
that through proper choice of topics it can also survey of some of the simplest applications of _ Chem 
be used for the one semester course. It treats thermodynamics. Only simple algebra and — $9.5 
aliphatic and aromatic compounds concurrently. eometry are employed. More advanced chapters a 
1960 603 pp. $6.75 follow on non-ideal solutions, on electrochem- $6.50 
ELEMENTARY PRACTICAL ORGANIC ical systems, and on the use of graphical rep- = 
CHEMISTRY resentations of chemical equilibria. Chapter 11 da 
a deals with the laws of thermodynamics, and a Mille 
posed a a Complete Edition. 1958. final chapter is concerned with methods of deter- peri 
ini ies. 1959. 2 $5.75 
Also in three parts sold separately. om 
PartI: SMALL SCALE PREPARATIONS. INORGANIC CHEMISTRY, (mult 
1957. 362 pp. $4.50 Second Edition D. Vs 
Part II: QUALITATIVE ORGANIC E. de Barry Barnett and C. L. Wilson = 
| ose 
ANALYSIS. For the advanced inorganic chemistry course, | and C 
this text assumes a knowledge of physical pp § 
chemistry. 1957. 588 pp. $8.00 Murphy 
1958. 242 pp. $4.50 A SIMPLE GUIDE TO MODERN 7 $ 
All three volumes are based on small scale prepa- VALENCY THEORY E 
rations. They have been frequently adopted G. L. eowa Nielsen, 
where semi-micro methods are employed. F agg 
requently used as a supplementary text inintro- — Inc. 
MAY’S CHEMISTRY OF SYNTHETIC ductory chemistry, this guide is concise and | — 
DRUGS, Fifth Edition mainly qualitative; mathematical considerations | With 
Rewritten in collaboration with Percy May by and experimental details have been reduced to a Physic 
G. M. Dyson minimum. 174 pp. $3.00 m4 
pened rewritten and enlarged, the material A SHORT GUIDE TO CHEMICAL | Mecha 
has been redistributed according to the bio- LITERATURE, Second Edition | Ray 
logical activity of the drugs. G. M. Dyson Chemi: 
1959 678 pp. $22.50 
A beginner’s guide to the vast subject of chemical 
ORGANIC CHEMISTRY documentation. No really important source 
I. L. Finar. In two volumes, both designed for has been overlooked. 1958. 157 pp. $3.25 
advanced organic chemistry courses. AN INTRODUCTION TO | Bleuler, | 
Volume I. THE FUNDAMENTAL PRIN- | Experi 
CIPLES, Third Edition, 1959. 822 pp. $9.50. 
An up-to-date comprehensive treatment of the Browning 
fundamental principles of organic chemistry. G. I. Brown Tonizin, 
Volume II. STEREOCHEMISTRY AND THE A simple, concise and detailed account of the — | 
CHEMISTRY OF NATURAL PRODUCTS, electronic theories on which organic chem- H & 
Second Edition. 1959. 834 pp. $9.50. Exten- istry is based. Chemis 
sively revised, the two major additions are con- 1958. 209 pp. $3.00 Progres 
formational analysis and biosynthesis. PRACTICAL ORGANIC CHEMISTRY, | 580 pp 
REACTIONS OF ORGANIC. Third Edition | -_ G 
COMPOUNDS, Third Edition Arthur I. Vogel | $6.00 | 
W. J. Hickinbottom “The book is a mine of useful information for | — 
Presents the facts of organic chemistry in terms laboratory organic chemists at all levels...” Press, 
of the reactions of functional groups. —JOURNAL OF CHEMICAL EDUCATION — Fields, 1 
1957. 608 pp. $8.75 1956. 1188 pp. $12.00 2 
Year Be 
Friedlande 
LONGMA EE I ee 
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U. 8. Atomic Energy Commission. Re- 
actor Handbook. 2nd Edition In four 
(Volume I—Materials 
by C. R. Tipton, Jr. 1960 1223 p 
$36.50 Interscience Publishers, 


Mathematics 
Bauer, Edward L. A Statistical Manual 
for Chemists. 1960 156 pp gy 


Academic Press, Inc. #587-1 
Bennett, C. A. and Franklin, N. L. Sta- 

tis‘ical Analysis of Chemistry and the 

Chemical Industry. 1954 724 pp 


$9.50 Wiley. 

Berkeley, E. Cc. S ic Logic and 
Inielligent Machines. 1959 210 pp 
$6.50 Reinhold. 589 

Epstein, Ivan L. Nomography. 1958 
144 pp $4.50 Interscience. #590 


Freund, John E., Livermore, Paul E. and 
Miller, Irwin. Manual of Experimental 
Statistics. 1960 132 pp $3.95 Pren- 
tice-Hall, Inc. #591 

James, Glenn and James, Robert C. 
Mathematics Dictionary. 2nd Edition 
(multilingual) 1959 546 pp $15.00 
D. Van Nostrand Co., Inc. #592 

Margenau, Henry and Murphy, George 
Moseley. The Mathematics of Physics 
and Chemistry. 2nd Edition 1956 604 
pp $7.25 D. Van Nostrand Co., i. 


#5 
Murphy, George M. Ordinary Differen- 
tial Equations and Their Solutions. 
2? $8.50 D. Van Nostrand Co., Inc. 
#594 

Nielsen, Kaj L. College Mathematics. 
omg 302 pp $1.75 Barnes & Noble, 
ne 95, 


Schwartz, Manuel, Green, Simon and 
Rutledge, W. A. Vector Analysis: 
With Applications to Geometry and 
Physics. 1960 556 pp $7.50 Har- 
per & Brothers. 96 
Ter Haar, Dirk. Elements of Statistical 
Mechanics. 1954 487 pp $8.50 Holt, 
Rinehart & Winston, Inc. #597 
Youden, W. J. Statistical Methods for 
Chemists. 1951 126 pp $4.00 “an 


Nuclear Science 


Bleuler, Ernst and Goldsmith, George J. 
Experimental Nucleonics. 1952 408 pp 
$7.00 Holt, Rinehart & Winston, Inc. 

#599 

Browning, Ethel. Harmful Effects of 

ge Radiations. 1959 160 pp 
Van Nostrand Co., Inc. #600 

Bruce, F. R., Fletcher, J. M., Hyman, 
H. H. and Katz, J. J., Editors. Process 
Chemistry. (Volume II) Series III 
Progress in Nuclear Energy. 1959 
580 pp $17.50 Pergamon Press, Inc. 


#601 

Chase, Grafton C. Principles of Radio- 
isotope Methodology. 1959 294 pp 
$6.00 Burgess Publishing Co. #602 
Fermi, Enrico. Elementary Particles. 
ol 110 pp $3.00 Yale University 


#604 
Fields, Theodore and Seed, Lindon. 
Clinical Use of Radioisotopes. 2nd 


Edition 1960 450 pp $?? The 
Year Book Publishers, Inc. 

nder, G. and Kennedy, J. Nuclear 
and Radiochemistry. 1955 468 pp 
$7.50 Wiley. 

Harwood, J. J., Hausner, H. . H., Morse, 
J. H. and Rauch, Ww. G. Effects of 
Radiction on Ma 1958 362 
pp $10.50 Reinhold. #607 

t, H. H. and Roboff, S. B. Ma- 


terials for Nuclear Power Reactors. 1955 
242 pp $2.90 Reinhold. 4608 


Hausner, H. H. Nuclear Fuel Elements. 
1959 421 pp $12.50 ay #609 
Overman, R.1 . and Clark, H. B. on 
tsotope Techniques. 445 
$10.50 McGraw-Hill Book Co. 4610 
Rochlin, R. S. and Schultz, W. W. Radio- 
isotopes for Industry. 1959 192 pp 
$4.75 Reinhold. #611 
Seaborg, Glenn, T. The Transuranium 
Elements. 1958 328 pp $7.00 Yale 
University Press. #612 
Segré, E., Schiff, L. L, Friedlander, G. 
and Meyerhoff, W. E., Editors. Annual 
Review of Nuclear Science. Vol. IX 
1959 625 pp $7.00 Annual Reviews, 
Ine #612-1 
Suemeuntin J. L. The Isotope Index, 
The Complete Purchasing Guide to the 
Isotopes. 4th Edition 1959 132 pp 
$5.00 ($5.50 foreign) Scientific Equip- 


ment Co. #613 

United Nations. Basic Chemistry in Nu- 
clear Energy. (Volume XXVIII-Geneva 
Conference) 700 pp $18.50 ae 
Nations. 

United Nations. Biological 
Radiation. (Volume XXII - Geneva 
Conference) 552 pp $14.50 United 
Nations. #615 


United Nations. Isotopes in Research. 
(Volume XX-Geneva Conference) 265 
pp $10.00 United Nations. #616 

United Nations. Processing Irradiated 
Fuels and Radioactive Materials. (Vol- 
ume XVII-Geneva Conference) 709 pp 
$18.00 United Nations. #617 

United Nations. The Use of Isotopes: 
Industrial Uses. (Volume XIX-Geneva 
Conference) 366 pp $12.50 United 
Nations. #618 

United Nations. Waste Treatment and 
Environmental Aspects of Atomic Energy 
(Volume XVIII-Geneva Conference) 
624 pp $16.50 United Nations. #619 

United Nations. Chemical Effects of 
Radiation. (Volume XXIX-Geneva 
Conference) 475 pp $14.50 United 
Nations. #620 

Wallace, Bruce and Dobzhansky, Th. 
Radiation, Genes and Man. 1959 220 
pp $3.50 Holt, Rinehart & Winston, 
ne. #621 


Electrochemistry 


Cadoff, I. B. and Miller, E. Thermo- 
electricity. 1960 pp $?? Reinhold. 

#622 

Gatos, H. C. and Faust, J. W., Jr. The 

Surface Chemistry of Metals and Semi- 
Conductors. September, 1960 Wiley. 


#623 

Hamer, W. J. Structure of Electrolytic 

Solutions. 1959 441 pp $18.50 ba ~ 4 
#6. 


E. C. Electrochemistry: Prin- 
es and Applications. 418 pp $10.00 
#625 


e Macmillan Co. 
T. Electrochemistry in Bi- 
ology and Medicine. 1955 369 pp 
$11.50 Wiley. #626 


Colloid Chemistry 


Ralph K. The of 
Silica and Silicates. 
$5.50 Cornell 1 University , 
Lewis, Warren K., Squires, Lombard and 
Broughton, Geoffrey. 


n Co. #628 
odinde K. J. Introduction to Colloid 
Chemistry. 1959 491 pp $10.00 
Trade $8.00 Text Interscience. #629 
Proceedings of the International Symposium 
on Macromolecular Chemistry, 
(Supplement #2 to Tetrahedron) 1958 
310 pp $6.00 Pergamon. #630 
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Biochemistry (also Biophysics) 


Abraham, E. P. Biochemistry of Some 
Peptide and Steroid Antibiotics. 1957 
96 pp $3.00 Wiley. #631 

Analytical Biochemistry. An International 
Journal. Volume I 1960 $15.00 
Academic Press, Inc. #632 

Anderson, A. K. Essentials of Physio- 
logical Chemistry. 1953 480 
$5.95 Wiley. 

Anfinsen, C. B. The Molecular Basis of 
Evolution. 1959 230 pp $7.00 Wiley. 


Armstrong, Wallace D. and Carr, Charles 
W. Physiological Chemistry. 2nd Edi- 
tion 1957 164 pp $3.50 Burgess 
Publishing Co. #635 

Bassham, James A., and Calvin, Melvin. 
The Path of Carbon in Photosynthesis. 
1957 104pp $3.00 Prentice-Hall, Inc. 


#636 

Biochemical and Biophysical Research 
Communications. Volumes II-III 1960 
$12.00 each Academic Press, Inc. 
#637 & #638 

Bloch, K. Lipide Chemistry. September, 
1960 Approx. $10.50 Wiley. #639 
Boyer, Paul D., Lardy, Henry and 
Mpyrback, Karl, Editors. The Enzymes. 
2nd Edition Revised (Complete in 7 
volumes) (Volume I-Kinetics, Thermo- 
dynamics, Mechanism, Basic Properties) 
1959 785 pp $24.00 Academic 
Press, Inc. #640 
Boyer, Paul D., Lardy, Henry and Myr- 
back, Karl, Editors. The Enzymes. 
2nd Edition Revised (Complete in 7 
volumes) (Volume II—Purine and Py- 
rimidine Nucleotides and Phosphagens. 
Prosthetic Groups and Cofactors Part 
A) +~ 479 pp $16.00 Academic 
Press, Inc. #641 
Boyer, Paul D., Lardy, Henry and Myr- 


back, Karl, Editors. The Enzymes. 
2nd Edition Revised (Complete in 7 
volumes) (Volume  III—Prosthetic 


Groups and Cofactors Part B) 1960 
?? pp $?? Academic Press, Inc. #642 
Brady, R. O. and Tower, D. B. Neuro- 
chemistry of Neucleotides and Amino 
Acids. 1960 292 pp $10.00 Wiley. 


Brezina, M. and Zuman, Peter. Polar- 
ography in Medicine, Biochemistry and 
Pharmacy. Revised and enlarged 2nd 
Edition 1958 883 pp $19.50 Inter- 
science Publishers. #644 

Butler, J. A. V. and Katz, B. Progress in 
Biophysics and Biophysical Chemistry. 
Volume IX 1959 390 pp $17.50 
Pergamon Press, Inc. #645 

Ca‘mon, Calvin and Kressman, T. R. E. 
ion Exchangers in Organic and Bio- 
chemistry 1957 773 pp $16.50 
Interscience Publishers. #646 

Cantarow, Abraham and _ Schepartz, 
Bernard. Biochemistry. 2nd Edition 

1957 867 pp $12.00 W. B. Saunders 

Co. #647 


Chargaff, Erwin and Davidson, J. N., 
Editors. The Nucleic Acids: Chemistry 
and Biology. (Complete in 3 volumes) 

olume ITi) 1960" ??pp $?? Aca- 
lemic Press, Inc. #648 

Christensen, H. N. Diagnostic Biochem- 
istry: Quantitative Distributions of Body 
Constituents and Their Physiological 
Interpretation. 1959 303 pp $6.50 
Oxford University Press. #649 

Ciba Foundation Symposium. Biochem- 
istry of Human Genetics. 1959 347 pp 
$9.50 Little, Brown & Co. #650 

Clark, William Mansfield. Ovxidation- 
Reduction Potentials of Organic Systems. 
1960 600 pp $13.50 The Williams & 
Wilkins Co. #651 
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RECENTLY PUBLISHED 


WASTE TREATMENT 


Proceedings of the Symposium on the 
Treatment of Waste Waters. 

Edited by PETER C. G. ISAAC 

The twenty one papers presented and the edited discus- 
sions on these papers are included in this volume, which 
is a valuable reference work for chemists, chemical en- 
gineers and plant engineers in industry. $15.00 


HOMOLYTIC AROMATIC 
SUBSTITUTION 

nuclei is effected by free radicals of 


(Volume 4 International Series of M: hs i 
of Monographs on Organic 


THE CHEMISTRY OF YTTRIUM 
AND SCANDIUM 
By R. C. VICKERY 

first concise presentation ever made of the chemistry 


of these elements, which are the subjects of increasing at- 
tention by both military and industrial workers. $6.50 


(Volume 2 International Series of Monographs on 
Inorganic Chemistry) 


ELEMENTS OF THE KINETIC 
THEORY OF GASES 
By E. A, GUGGENHEIM 


volume describes in an elementary way the most im- 
portant features of the kinetic theor$ of gases, and as such 
will prove most useful to physical chemists and chemical 
physicists who would not normally have a standard of 
necessary for the more advanced 


‘opic 6: Volumel. The International Encyclopedia of 
Chemistry and Chemical Physics) 


TECHNOLOGY, ENGINEERING 
AND SAFETY 


Editors: R. HURST, R. N. LYON and C. M. 


NICHOLLS 

This volume contains the edited proceedings of the Second 
International Saatpeee on the Peaceful Uses of Atomic 
Energy, Geneva. under the follow- 
chapte ctor Chemistry, Reactor Ma- 


ce and Practice; Engineering 
Volume 2 of Series IV of the Progress In Nuclear Energy 


MICROANALYSIS BY THE RING 
OVEN TECHNIQUE 


By HERBERT WEISZ 

Deals with a technique developed as a qualita- 
tive separation technique for extremely minute samples, 
but which has found wide application in different branches 
of analytical chemistry. $3.50 


Volume 1. International Series of Monographs on 
Analytical Chemistry) 


A SHORT TEXTBOOK OF 
COLLOID CHEMISTRY 

By B. JIRGENSONS and 

M. E. STRAUMANIS 


second edition of this standard text. Clearly 
written, covers both organic and inorganic 

le aed is intended for students and research work- 
probably $7.50 


ications from 


PRESS 


CARBON: Proceedings of the 4th 
Biennial Conference. 

Editors: S. MROZOWSKI, M. L. STUDE- 
BAKER and P. L. WALKER 


Part 1. Surface Properties, Adsorption and Reactivity; 
2. Electronic Properties; 3. Carbonization,Graphization 
and Structure; 4. Mechanical and Thermal Properties; 
5. Carbon Technology, Friction and Wear. Papers pre- 
sented at the meeting held in Buffalo. $22.50 


INSTABILITY CONSTANTS OF 
COMPLEX COMPOUNDS 

By K. B. YATSIMIRSKII and 

V. P. VASIL’EV 


An authorized translation from the Russian under the 
editorship of R. H. Prince, University of Cambridge. 
The tables give the instability constants of 1381 complex 
compounds from data published up to 1954 and aa * ab 


SILICON CARBIDE—A HIGH 
TEMPERATURE SEMI- 
CONDUCTOR 

Edited by J. R. O°}CONNOR and 

J. SMILTENS 


Contains the authoritative proceedings of the conference 
held in Boston, by the Research Di- 
rectorate, USAF, Cambridge, Research Center. $12.50 


CHEMISTRY OF EDIBLE OILS 
AND FATS 
Edited by J. DEVINE and P. N. WILLIAMS 


This volume contains the important peein of the 
1959 conference arranged by Unilever Limited at Research 
Department, Port Sunlight. 


METALLIC CORROSION 
INHIBITORS 


By I. N. PUTILOVA, S. A. BALEZIN and 
V. P. BARANNIK 


This is a review of the theoretical and practical as of 
the application of corrosion inhibitors by three es 
Russian authorities. Translated by G. Ryback and ed- 
ited by E. Bishop. $10.00 


PRINCIPLES OF SCIENTIFIC 
RESEARCH 


By PAUL FREEDMAN 


A revised second edition with an introduction by C. H. 
WappIncTon. Primarily addressed to the young scientist, 
it discusses what research is like as an activity for those 
who spend their lives carrying it out. $4.50 


ORGANIC SULFUR COMPOUNDS 
Edited by N. KHARASCH 

Volume 1. Ofa series which will present brief, authorita- 
tive, well documented articles on current aspects of or- 
‘ganic sulfur compounds. This volume contains articles 
on physical aspects of organic sulfur compounds, studies 
of reaction mechanisms of organic par compounds, prog- 
ress in synthesis and reactions of groups of or- 
ganic sulfur compounds and Saecheoneal aspects of selected 
organic sulfur compounds. $20.00 


A LABORATORY MANUAL OF 
ANALYTICAL METHODS OF 
PROTEIN CHEMISTRY 
(Including Polypeptides) 


Edited by P. ALEXANDER and R. J. BLOCK 


Volume 2. Composition, Structure and Reactivity 
Conan. The resear: ced with the problem in 

in chemistry can find in this book the best method 
ge job and instructions on how to do it. $8.50 


PERGAMON PRESS, Incorporated 
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REFERENCE BOOKS 


A HANDBOOK OF MAGNESIUM-ORGANIC COMPOUNDS 
by 
S. T. YOFFE and A. N. NESMEYANOV 


Institute of Organic Chemistry of U.S.S.R. Academy of Sciences 


Volume I Reactions of Magnesium-Organic Compounds Nos. 1-7284 
712 pages 
Volume II Reactions of Magnesium-Organic Compounds Nos. 7285-13 


664 pages 
Volume III Indexes of End-Products of Reactions, Magnesium-Organic 
Compounds, Authors and Co-Authors 644 pages 


Hitherto world chemical] literature has lacked an exhaustive summ: of the vast range of in- 
vestigations on the magnesium alkyl and aryl halides. The present compilation is a unique assembly 
of this material. All the chemical reactions involving magnesium-organic compounds which have 
been published and abstracted between 1899 (the date of Grignard’s early works) and 1948, together 
with work described in Russian papers which were not covered by abstracting journals, are here col- 
lected and systematized. In all, 13395 reactions are listed and indexed b magnesium-organic 
compound used, by starting material, by end-product and by author. Full references to the original 
literature and to the abstracts are given. 


$72.00 the Set 


TABLES OF PHYSICO-CHEMICAL SELECTED CONSTANTS 
NEW SERIES 


These constants have been carefully selected by a commission of experts affiliated to the Inter- 
national Union of Pure and Applied Chemistry, and only the most reliable data are included. The 
results are presented in a series of eleven volumes, each covering a special field with a self-contained 
and complete bibliography. 


Vol. 9 OPTICAL ROTATORY POWER II Triterpenoids 


(J. P. MATHIEU and G. OURISSON. 
Preface by L. RUZICKA). 


An alphabetical index oh the rapid identification of a triterpenoid whatever n-isae may have 
been attributed to it. he Tables give the formula, melting point, molecular weight and specific ro- 
oto power in a given solvent of specific concentration and temperature and at a particular wave- 
length. $21.00 


Vol. 10 OPTICAL ROTATORY POWER III Amino Acids 
(J. P. MATHIEU, J. ROCHE and P. DESNUELLE. 


Preface by J. T. EDSALL). 


The work is addressed to biologists interested in proteins and polypeptides and to chemists and 
physical chemists for whom optical] rotatory power affords one of the best criteria of purity as well as 
an excellent aid in elucidating molecular structure. 


Vol. 11 OPTICAL ROTATORY POWER IV Alkaloids 
(J. P. MATHIEU and M. M. JANOT. 


Preface by Sir Robert ROBINSON). 


The Tables cover a complete list of alkaloids extracted from plants. Molecular formulae and weights 
are given where known. The alkaloids are classified alphabetically but there is an index for for- 


mulae. $24.00 
INTERNATIONAL RESEARCH JOURNALS 


Note ** A”’ rate, for institutes, libraries *‘B” rate for individual 
subscribers, etc. 


TETRAHEDRON, International Journal of Organic 
Chemistry 
Edited by an International Honorary Editorial Advisory 
Board under the co-chairmanship of Sin Ropert Ropinson 
and R. B. Woopwarp. 
Subscription Rate: Rate A—$17.00 per volume 
B—$15.00 per annum 
TETRAHEDRON LETTERS 
Co-chairmen of the Hon. Editorial Advisory Board Sir 
Rosert Rosinson and R. B. Woopwarp. Published 
every two or four wee 
Subscription Rate: Rate A—$20.00 per volume 
B—$15.00 per annum 


TALANTA, The International Journal of Analytical 
Chemistry 
Editor-in-chief: Dr. L. Witson. Assisted by an 
International Editorial Board. Published monthly. 
Subscription Rate: Rate A—$20.00 per volume 
B—$15.00 per annum 
SPECTROCHIMICA ACTA 
Edited by: V. A. Fasset, F. A. Mitten, H. W. Toompson, 
with an International Advisory Board. 
3 volumes per annum 
Subscription Rate: Rate A—$63.00 per annum 
B—$15.00 per annum 


122 EAST 55th STREET, NEW YORK 22, N.Y. 
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JOURNAL OF INORGANIC AND NUCLEAR 
CHEMISTRY 


Edited by J. J. Karz, H. A.C. MCKay and E. J. Venwey 
5 volumes per annum. 

Subscriplion Rate: Rate A—$17.00 per volume 

B—$15.00 per annum 


CHEMICAL ENGINEERING SCIENCE 
Editors: Nie. R. Amunpson, Minneapolis, J. 
Toulouse, P. V. Dancxwerts, London, K. G. Densicn, 
Edinburgh, B. F. Dopcs, New Haven, M. B. Donan, 
London, F. Gionpant, Naples, I. U. Gricutr, Leverhusen, 
A. Guyer, Zurich, W. L. DeKeyvsen, Brussels, A. 
BERG, The Hague, D. W. Van Kreveten, Geleen, I. Son- 
Gato, Padova, R. W. Sournwortn, New Haven, 8. G. 
Tersesen, Trondheim. With an International Editorial 
Advisory Board. 
3 volumes per annum. 

Subscription Rate: Rate A—$20.00 per volume 

B— $15.00 per annum 

INTERNATIONAL JOURNAL OF AIR AND WATER 
POLLUTION 
Edited by an International Editorial Board. 

Subscription Rate: Rate A—$20,00 per volume 
B—$15.00 per annum 


=the New and Forthcoming Texts 


ORGANIC CHEMISTRY 


Robert T. Morrison and Robert N. Boyd—both New York University 


This highly successful text stresses the understanding of chemical principles by show- 
ing the dependence of properties upon structure. Fundamental concepts such as or- 
bital theory, stereochemistry, resonance, inductive effects, and modern concepts of 
acids and bases are introduced early in the book and applied throughout. Features of 
the book include an extensive treatment of free radicals, carbonium ions, and carban- 
ions; a true integration of aliphatic and aromatic chemistry; and stress on methods 
of synthesis. Of special note are the quantity and quality of problems. 1959 


EXPERIMENTS IN GENERAL CHEMISTRY 


Russell S. Drago and Theodore L. Brown—both of the University of Illinois 


Designed for the first year course in college chemistry, this new laboratory manual 
contains a number of thought-provoking experiments which are independent of any 
particular text. Each experiment contains a short section outlining the principles in- 
volved. A special feature of the book is the inclusion of experiments on qualitative 
analysis. Exercises at the end of each chapter test the student’s understanding of 
what he has accomplished in the lab. An Instructor’s Manual is available. It in- 
cludes materials needed, special instructions, answers, and, in some cases, alternative 
procedures to the experiments. 1960 


COLLEGE CHEMISTRY 


Donald C. Gregg, University of Vermont 


The foundation of chemistry is constructed logically and soundly in this forthcoming 
text in a manner which shows the student how to interpret phenomena and to predict 
chemical changes. The book uses a tested blend of facts, theories, and generalizations 
to give the student a firm understanding of the development and application of basic 
principles. A wide variety of common chemical facts are presented throughout the 
text, and emphasis is placed on their origin, significance and meaning. ‘The major 
chemical principles are derived after evaluation of the specific facts; and, wherever 
possible, the student is shown how to use principles to predict facts correctly. 1961 


PHYSICAL CHEMISTRY 


William F. Sheehan, University of Santa Clara 


This forthcoming text presents a logical and rigorous treatment of classical and mod- 
ern physical chemistry. Emphasizing thermodynamics as the basis of physical chem- 
istry, the author thoroughly covers the principles and applications of the three laws of 
thermodynamics early in the text. His approach to the subject is one which achieves 
simplicity and rigor through the use of mathematics, with the logic of mathematics 
being preferred over word arguments. The latter chapters on modern physical chem- 
istry covers quantum and wave mechanics, statistical mechanics, oat chemical ki- 
netics. Throughout the text, the author makes a definite effort to bridge the gap be- 
tween chemistry and physics. 1961 


INTRODUCTION TO QUALITATIVE ANALYSIS 


Duward C, Layde, University of Wisconsin 


This new text presents qualitative analysis clearly, simply and on a level which the 
average college student can readily grasp. It does not try to oversimplify the ma- 
' terial, but rather to achieve lucidity through its organization, full explanations of often 
neglected topics (such as modern inorganic nomenclature and the chemistry of metals), 
and through laboratory procedures which have been designed to work in the hands of 
the average student. orked-out examples and numerous problems are included in 
each chapter. 1961 
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Announcing an Historic Breakthrough 
in Chemical Documentation 


INDEX CHEMICUS 


A new approach to the problem of handling chemical 
literature now makes it possible to index new chemical 
compounds within 30 days after their appearance in the 
primary journals. 


We are proud to announce the publication of the 
INDEX CHEMICUS, a monthly register and index of 
more than 50,000 new chemical compounds—estimated 
to be at least 98% of all compounds synthesized each 
year throughout the world. 


Existing indexes to chemical compounds appear two to 
four years late and the time lag has been increasing. This 
delay has been eliminated in the INDEX CHEMICUS 
through the development of new indexing techniques 
utilizing unique manual and machine methods for 
handling scientific information. 
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article in 550 scientific journals—over 130,000 articles per year. Now utilized by more | 
10,000 scientists throughout the world, CURRENT CONTENTS service also provides an ong 
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Recent books in chemistry by Pauling, Bell, and Slater 


The Nature of the 
Chemical Bond, Third Edition 


By LINUS PAULING, California Institute of Technology 


THE pre-publication announcement of the new third edition of The Nature of the Chemical Bond resulted in 
the largest advance sale of any technical book in the history of Cornell University Press. This impressive response 
clearly indicates the high regard in which this standard work is held. 

Among the new features in this completely revised and expanded third edition are a detailed resonating- 
valence-bond theory of electron-deficient substances, such as the boranes and ferrocene; a chemical theory of the 
structure of metals and alloys; a discussion of the role of the hydrogen bond in the structures of proteins and 
nucleic acids; the electroneutrality principle and other new principles of molecular structure. 


The Proton in Chemistry 


By R. P. BELL, Balliol College, Oxford, England 


DEALING mainly with the equilibria and kinetics of 
reactions involving acids and bases, the author presents 
an up-to-date account of proton-transfer reactions, in- 
cluding modern techniques for their study. The material 
is largely complementary to his earlier book, Acid-Base 
Catalysis. Many of the theses argued in detail in the 
previous book have become generally accepted, and the 
kinetic evidence obtained from catalyzed reactions has 
been supplemented by direct studies. 

Aspects of the relations between chemical structure 
and acid-base properties are discussed in detail. 

A feature of the book is a chapter devoted to hydro- 
gen isotope effects in acid-base reactions, with special 
reference to the quantitative theoretical treatment of 
simple examples. 230 pages, illus., $4.75 


664 pages, illus., $8.85 
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set in an attractive new single-column format. 


APPLETON-CENTURY-CROFTS, INC. 


New York 1, N. Y. 
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Journal of Biological Chemistry. (Volume 
CLXVI) 1946 Paperbound reprint 
$22.00 Johnson Reprint. +968 

Journal of Organic Chemistry. (Volume 
XIX) 1953 Paperbound reprint $41).00 
Johnson Reprint. +969 

Journal of Physical Chemistry. (Volume 
LIT) 1948 Paperbound reprint $4().00 
Johnson Reprint. +970 

Justus Liebigs Annalen der Chemie. (\'o 
ume DLV) 1944 Paperbound reprint 
$12.00 Johnson Reprint. 7971 

Recueil des Travaux Chimiques des P ws. 
Bas (et dela Belgique). (Volume LV {II 
1939 Paperbound reprint 
Johnson Reprint. 

Société Chimique de Belgique: Bulletin 
(Volume X) 1897 Paperbound reprint 
$20.00 Johnson Reprint. 973 

The Analyst. (Volume XV) 1890 Paper. 
bound reprint $17.50 Johnson Reprint 
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History and Biography 


Braunbek, Werner. The Pursuit of th 
Atom. 1959 242 pp $3.95 Emerson 
Books, Inc. #975 

Farber, E. Great Chemists. In two vol- 
umes 1960 Approx. 1250 pp $” 
Interscience Publishers. #976 & 4977 

Findlay, Alexander. A Hundred Years of 
Chemistry. 2nd Edition 1948 318 pp 
$3.25 The Macmillan Co. #978 

Getman, Frederick H. The Life of Ira 
Remsen. 1940 157 pp $4.50 Cheni- 
cal Education Publishing Co. #979 

Holmes, Harry N. Out of the Test Tube: 
The Story of ——. 5th Edition 
1957 313 pp $4.50 Emerson Books, 
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M. M. The Historical Back- 
ground of Chemistry. 1956 260 pp 
$6.00 Text edition $4.00 Wiley. 


#981 

Li Ch’iao-Pi’ng. The Chemical Arts of 
Old China. 1948 215 p $6.00 
Chemical Education Publishing Co. 
#982 

Weeks, Mary Elvira and Leicester, Henry 
M. Discovery of the Elements. 6th Edi- 
tion Revised and enlarged 1956 936 
p $10.00 Chemical Education Pub- 
Fishing Co. #983 
Williams, Howard R. Edward Williams 
Morley, His Influence on Science in 
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cal Education Publishing Co. #984 
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and Chemical Dictionary. 1947 794 pp 
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Condoyannis, G. E. Scientific German. 
1957 164pp $2.50 Wiley. #986 

Condoyannis, G. E. Scientific Russian 
1959 240pp $3.50 Wiley. #987 

Locke, W. Nt Scientific French. 1957 
112pp $2.25 Wiley. #988 

Patterson, A. M. French-English Dic- 
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476 pp $6.50 Wiley. «#989 

Patterson, A. M. German-Englis) Dic- 
tionary for Chemists. 3rd Edition 1950 
541 pp $6.50 Wiley. 

Perry, J. W. Chemical Russian Self- 
Taught. 1948 232 pp $4.00 Chemical 
Education Publishing Co. #991 

Perry, James W. Scientific ssian. 
2nd Edition 1960 Approx. 6('8 pp 
$9.50 Interscience Pub! 


ne. 
Turkevich, John and Turkevich, Ludmilla 
B. Russian for the Scientist. 195: 255 
pp $5.50 D. Van Nostrand Co } 
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Power of the Atom and its peaceful uses the world over 
are presented in the English edition of the United Nations 
second international conference—the only complete and 
official record of the Geneva conference. More than 2,000 
articles with over 15,000 illustrations are arranged ac- 
cording to application and subject for easy selection and 
convenience of the reader. Available in single volumes, 


subject groupings, or as a complete 33 volume set. 

Chemistry and its role in nuclear fuels processing, radio- 
active materials, waste disposal, radioisotopes for medi- 
cal, industrial and agricultural purposes, ion exchange, 
etc., are thoroughly documented in the Chemistry 
Groupt, consisting of six volumes with a total of 3,156 
pages and 2,612 illustrations. 


+Vol. 1 Progress in Atomic Energy — 525 pages, 218 illustrations — $12.50 « Vol. 17 Processing Irradiated Fuels and Radioactive 
Materials — 709 pages, 625 illustrations — $18.00 « +Vol. 18 Waste Treatment and Environmental Aspects of Atomic Energy — 
624 pages, 370 illustrations — $16.50 * +Vol. 19 The Use of Isotopes: Industrial Use — 366 pages, 393 illustrations — $12.50 « 
+Vol. 20 Isotopes in Research — 296 pages, 261 illustrations — $10.00 « +Vol. 28 Basic Chemistry in Nuclear Energy — 686 pages, 
565 illustrations — $18.50 « +Vol. 29 Chemical Effects of Radiation — 475 pages, 398 illustrations — $14.50 * tVol. 33 Index 
for all volumes, containing approximately 10,000 primary subject listings and 40,000 over-all scientific word entries — $16.50 


_ Get your FREE brochure describing in detail every volume 
¥ 
UNITED NATIONS 

UN SALES SECTION (JCE-9), NEW YORK, N.Y. 

Send: Brochure) Volume 

Check enclosed () Bill me (plus postage) 2) 


Address:____ 
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the 2nd edition of 


A SHORT COURSE 
IN ORGANIC 
CHEMISTRY 


Harold Hart and Robert D. Schuetz 
both of Michigan State University 


describes such new developments as 


low-pressure polyethylene 
orlon, dacron 

synthesis of “natural” rubber 
tranquilizing drugs 

structure of insulin 

structure of oxytocin 

plant hormones 


introduces new concepts of 
pi-bonding 
conformation 


incorporates new material on 
lipids 
carbohydrates 
proteins 


retains integrated presentation of 


aliphatic and 
aromatic chemistry 


emphasizes commercial and 


biochemical applications 
of organic chemistry 


offers new and revised 


end-of-chapter material: 
summaries 

questions on nomenclature 
questions for study 


serves the basic needs of 
the one-semester course 


346 pages 1959 $6.25 


accompanying Laboratory Manuals 
Manual! now in use, entirely 
suitable for the 2nd edition 


Anew Manual! is in preparation 


Houghton Mifflin Company « Boston 


New York 16 Atlanta 5 
New York Georgia 


Geneva Dallas 1 Palo Alto 
Illinois Texas California 
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For Experiments 
And Problems 
IN GENERAL CHEMISTRY 


EXPERIMENTS IN 
GENERAL CHEMISTRY 


JOSEPH B. NORDMANN 
Los Angeles Valley College 


ERNEST S. KULJIAN 
Los Angeles Pierce College 


Intended for use in the laboratory 
of a first semester college class in 
general chemistry, this manual 
contains 30 experiments of a type 
that emphasize principles rather 
than descriptives matter. It as- 
sumes that students are science 
and engineering majors, have had 
a year of high school mathematics, 
and will be taking qualitative 
analysis next semester as a se- 
quence for this course. 1958. 
$3.50 


QUANTITATIVE ASPECTS 
OF GENERAL CHEMISTRY 


ERNEST S. KULJIAN 
Los Angeles Pierce College 


JOSEPH B. NORDMANN 
Los Angeles Valley College 


The common need for increased 
work on problem solving in col- 
lege general chemistry courses is 
met by this manual. It is meant 
to be used in the quiz periods of a 
course offering three hours of lec- 
ture, four hours of laboratory and 
two hours of quiz per week. It 
contains problems with and with- 
out answers and is intended to lay 
a foundation for a course in quali- 
tative analysis and _ chemical 


equilibria. 1959. $2.50 


COLLEGE CHEMISTRY 
LABORATORY 


MENDEL E. LASH 
Kansas State University 


This manual is designed for the 
first semester of a standard course 
in freshman chemistry. A speci 
feature of the book is the inclusion 
of numerous exercises on equation 
writing, problems and nomencla- 
ture. Enough work is provided 
for six hours of laboratory per 
1960. $2.90 


Send your order to 


BURGESS PUBLISHING CO. 


426 South Sixth Street 
Minneapolis 15, Minnesota 
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ALFRED B. GARRETT An excellent introductory college 
text for nonchemistry majors which maintains an even balance 
JOSEPH F. HASKINS betwe: ciptive material and attention to principle. 


HARRY H. SISLER 


I 2a. this second edition are an up-to-date Table of Chemi- 
ca. _inents and new information on atomic power. Treatment 
of atomic and molecular weights has been simplified. 


There is new information on high polymers and vitamins, added 


Essentials of 
“ material on metals, nonmetals, and their compounds, and a new 
Chem Ls ti) ) description of the solar battery and nuclear fission. 


Second Kdit ton Good continuity of material is provided by the careful unit or- 


ganization found in the text. 


Essentials of Experimental Chemistry for Laboratory and Demonstration, Second Ed. 


This manual, by Garrett, Haskins, 
Sisler, and Kurbatov, is unique in its flexibility. De- 


HOME OFFICE: Boston signed primarily to accompany Essentials of Chemistry, 
New York 11, Chicago 6, Second Edition, it distinguishes between the 38 lecture 
Atlanta 3, Dallas 1, Palo Alto, Toronto 16 demonstrations and the 45 experiments. This is par- 


ticularly helpful for the classroom with insufficient 
equipment. On the other hand, the majority of the 


GINN AND COMPANY tet 


Adopted by more than 400 colleges und universities . . . 
The Fundamentals of COLLEGE CHEMISTRY 


Third Edition 1959 Oregon College” 


e® Teachable organization—includes the early introduction of 
atomic theory and the interspersing of chapters of theory with 
descriptive chapters 


® Up-to-date contents—discusses such topics as bonding forces, 
oxidation numbers, atomic structure, radioactivity, and nuclear 
changes in the light of the most recent research 


e Numerous teaching aids—provides new drawings and photo- 
graphs, historical notes, examples from daily life and industrial 
situations, reading references, and more than 600 exercises 


Laboratory Experiments in General Chemistry 
1956 King and Caldwell 


A Brief Course in Semimicro Qualitative 
Analysis 1958 Caldwell and King 


e A complete unit covering both principles and techniques of 
analysis 


college Div! 
LAmerican Book Company 55 Fifth Avenue, New York,3, N.Y. 
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tional Research Council Handbooks. Wiksell, Wesley. Do They Understand 
Handbook of Biological Data. 1956 584 You? 244 pp $4.95 Macmillan Co, 
pp $7.50 W.B. Saunders Co. #1017 #1026 
National Academy of Sciences—The Na- Wiswesser, William J. A Line-Formula 
tional Research Council Handbooks. Chemical Notation 1954 149 pp 
Handbook of Toxicology. (Volume I— $2.00 Thomas Y.CrowellCo. #1027 
Acute Toxicities of Solids, Liquids and 
Gases) 1956 408 pp $7.00 . B. 


Saunders Co. #1018 . 
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Insecticides) 1959 854 pp $14.00 duction of Chemical Abstracts. 1959 
W. B. Saunders Co. #1020 130 pp $3.50 American Chemica! So- 
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Greatly Expanded in Handbooks. Philip. Philowophy of 
Handbook of Toxicology (Volume IV— The Link between Philosophy and Science. 


j ] 1959 1957 394 $6.95 Prentice-Hall, 
Size and Scope Tranguiizes) 19 1057 ‘pp ntie Hal 


The all-new MERCK INDEX—out- 
dating previous editions—is now 
ready for your reference. Published 


on a nonprofit basis to serve the pro- Published: September, 1959 Volume 10 537 pages 
fessions, it is completely updated, 


increased in size, and expanded by ANNUAL REVIEW OF PHYSICAL CHEMISTRY 


2,300 chemical monographs. New 
cross-indexing quickly leads you to Editors: H. Eyring, C. J. Christensen, H. S. Johnston 


concise information on any given . 
substance—regardless of whether (Volume 11..... available Sept. 1960) 


you look it up under brand name, 


meric name or chemical name. ‘ 
Published: July, 1960 Volume 29 —_786 pages 


Luxuriously bound ANNUAL REVIEW OF BIOCHEMISTRY 


Contains 1600 pages ° $12.00 
Editors: J. M. Luck, F. W. Allen, G. Mackinney 


Merck & Co., Inc. j 
Rahway, New Jersey Dept. JE-8 | 


Please send me a copy of the new 
MERCK INDEX (Seventh Edition). 


Published: December, 1959 Volume 9 625 pages 
I enclose $12.00 to save 


handing charg ANNUAL REVIEW OF NUCLEAR SCIENCE 


Vu Editors: E. Segré, L. I. Schiff, G. Friedlander, 
W. E. Meyerhof 


(Volume 10.... available Dec. 1960) 


seston : $7.00 postpaid (U.S.A.) ANNUAL REVIEWS, INC. 


$7.50 postpaid (elsewhere) 
Most back volumes available Palo Alto, California 
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VISUALIZED AND 
APPLIED 


Second Edition 


By Armand J. 
Courchaine 


This book attempts, by means of illustrations, to 
serve the needs of two types of students, the visual 
thinker and the abstract thinker; its general plan 
is centered around three questions constantly arising 
in the student’s mind: what? how? and why? 


The fundamentals of inorganic, organic, and bio- 
logical chemistry are covered, and the principles 
of physiological chemistry are integrated throughout 
the text. The subject of chemistry is correlated 
with many other sciences including surgery, medi 
cine, physiology, pathology, pharmacology, micro- 
biology, nutrition, nursing, and dentistry. 


687 pages 5% X 8% $5.50 
Send for your on approval copy today 


Educational Division 


G. P. PUTNAM’S SONS 


210 Madison Avenue 
New York 16, N. Y. 


Widely used ... highly recommended 


educational paperbacks . . . Aa 


from BARNES & NOBLE \ 


FIRST YEAR COLLEGE CHEMISTRY, by John R. 
Lewis, Head of the Dept. of Metallurgical Engineering at 
the University of Utah. . 

An up-to-date survey with examinations and answers. 

Keyed to standard textbooks. 

7th ed. 365 pp. Index $1.75 


ORGANIC CHEMISTRY, by Ed. F. Degering, Quarter- 
master Research and lopment Command; formerly 
Professor of Chemistry, Purdue University. 

“This little volume is interesting, stimulating, and should 

prove helpful to students and instructors alike.”-—Journal of 

American Chemical Society. 

7th ed. 422 pp. Index $2.25 


PHYSICAL CHEMISTRY, by Scott L. Kittsley, As- 
sociate Professor and Departmental Director, Dept. of Chem- 
istry, Marquette University. 

Essentials of the introductory course. Review questions, 

problems with answers. Keyed to standard textbooks. 

209 pp. Index $1.50 


CHEMISTRY PROBLEMS AND HOW TO SOLVE 
THEM, by Paul R. Frey, Department of Chemistry, 
Colorado State College. 

The mathematics for general chemistry. Contains 180 com- 

pan solved examples; 874 problems with answers. 
eyed to standard textbooks. 

228 pp. 5th ed. Index $1.50 


QUANTITATIVE ANALYSIS, by Professor Ray U. 
Brumblay, University of Wisconsin. 

The fundamentals of a one-semester course covering such 

topics as sampling, gravimetric and volumetric analysis, re- 

dox and neutralization theory, separations, and complex for- 

mation methods. 

352 pp. Ready September $1.95 


PHYSICS, by Clarence E. Bennett, Head of Dept. of 
Physics, University of Maine. , 

A digest of the first-year college course with review questions, 

problems, answers. Keyed to standard textbooks. 

Sth ed. 208 pp. Index $1.25 


PHYSICS WITHOUT MATHEMATICS, By Clarence 
E. Bennett. 

A nontechnical summary of principles with review questions, 

exams, answers. 

200 pp. Index $1.25 


PHYSICS PROBLEMS AND HOW TO SOLVE THEM, 
By Clarence E. Bennett. y 

Review of basic principles; 107 problems with solutions; 372 

problems with answers. Keyed to standard textbooks. “An 

unusually helpful book for college physics students.”— 

Peabody Journal of Education. 

240 pp. Index $1.50 


FOOD AND YOU, By Edmund Sigurd Nasset, Professor 

of Physi , University of Rochester. : ‘ 
Up-to-date information about nutrition-balanced diet; di- 
gestion; protein; fat; carbohydrate; vitamins and minerals. 


46 of tables. 
ond Ed. 166 pp. Index $1.25 


COLLEGE MATHEMATICS, by Kaj L. Nielson, Missiles 
egg h Analyst with the Allison Division of General Mo- 
tors, Inc. 

“To aid the student in obtaining a birdseye view of college 

mathematics or to give him a rapid review.”—Science News 


302 pp. Index $1.75 


FREE EXAMINATION COPIES AVAILABLE TO INSTRUCTORS 


BARNES & NOBLE, Inc. 


Bookseller & Publisher since 1873 
105 Fifth Aveune e New York 3, N. Y. 
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Grady, Roy I., Chittum, John W., et al. 
The Chemist at Work. 1940 422 pp 
$4.00 Chemical Education Publishing 
Co. #1032 


Holzbock, W. G. Automatic Control: 
Principles and Practice. 
$6.25 Reinhold. 

Holzbock, W. G. Instruments for Meas- 
urement and Control. 1955 377 pp 
$8.35 Reinhold. #1034 


Keesom, W.H. Helium. 
D. Van Nostrand Co., Inc. 


Lion, Kurt S. Instrumentation for Scien- 
tific Research. 1959 350pp $9.50 
McGraw-Hill Book Co. #1036 


2? pp $14.50 
#1035 


Manufacturing Chemists’ eens Inc. 
Guide for Safety in the Chemical Labora- 
tory. 1954 234pp $4.50 D. Van No- 
strand Co., Inc. #1037 

Penman, H. L. Humidity. 1955 72 pp 
$1.20 Reinhold. #1038 

Pervier, Norville C. A Textbook of Chem- 
istry for Embalmers. 1956 304 pp 
$5.50 Burgess Publishing Co. #1039 

Pollack, Philip. —— and Opportunities 
in Chemistry: Survey of All Fields. 
1960 160 pp $3.75 E. P. Dutton & 
Co.., Inc. #1040 

Pollack, Philip. Careers and Opportunities 
in Science: Survey of All Fields. 
2nd Edition Revised 1960 256 pp 
$3.95 E.P. Dutton &Co.,Inc. #1041 


as Jr., V. J. and Campaigne, E. 
Conference on Hyperconjugation. (Pp. 
ers of the Conference held at Blov.m 
ington, Indiana 1958) 1959 176 pp 
$5.00 Pergamon Press, Inc. #1942 
Staff, Industrial & Engineering Chemisiry, 
Editors. Natural Plant Hydrocollo ds. 
1945 103 pp $2.50 Ameri:an 
Chemical Society. #143 
Warren, F. A. Rocket Propellants. 1.58 
228 pp $6.50 Reinhold. 
Westinghouse Research Laboratories ‘\ci- 
Drew Editor. Sa wr- 
Science. 1960 $5.95 E. P. Dut-on 
Inc. #1945 
Wiceh: R. E. and Strauss, R. F. Fu da- 
mentals of Rocket Pro ion. 1960 
145 pp $4.60 Reinhold. #1046 
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from D. C. HEATH AND COMPANY-—finest 


chemistry texts 


Freser and FIEsER 
Fieser and FIEsER 


FIESER 


704 pages, $10.75 
General Chemistry, 734 pages, $7.25 
College Chemistry, 796 pages, $7.50 


Basic Laboratory Studies in College 
Chemistry, 112 pages, $3.25 


NEBERGALL and SCHMIDT 
NEBERGALL and SCHMIDT 


HerepD and NEBERGALL 


Organic Chemistry, 3rd ed., 1117 pages, $9.50 
Basic Organic Chemistry, 378 pages, $6.00 


Experiments in Organic Chemistry, 3rd ed. rev. 
364 pages, $5.75 


KLEINBERG, ARGERSINGER,; GRISWOLD 


Inorganic Chemistry 


See these and other Heath chemistries at the 


Combined Book Exhibit of the American Chemical Society 


COLLEGE TEXTS 
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Printing... OUTSTANDING SEMIMICRO LABORATORY MANUALS— 


SEMIMICRO EXPERIMENTS in GENERAL SEMIMICRO EXPERIMENTAL 
CHEMISTRY and QUALITATIVE ANALYSIS ORGANIC CHEMISTRY 


by Nicholas D. Cheronis, Professor of Chemistry, 
Brooklyn College 


by Nicholas D. Cheronis, Professor of Chemistry, 


Editor, Microchemical Journal Brooklyn College 
and Herman Stein, !nstructor, Bronx Community College 410 pages 6" xX 9%" Price $5.50 
310 pages 7%" X 10%" Price $4.00 117 organic preparations—89 illustrations 
170 exercises—85 illustrations 
Published late in 1959 Published late in 1958 
Now used in over 30 colleges Now used in over 40 colleges 
FEATURES 
A completely new approach to the use of small scale experimenta- Gives thorough discussion of techniques including: paper chroma- 
tion in first year college chemistry, suited to use with most text- tography, fractional sublimation under reduced pressure, deter- 
books. mination of boiling points with one drop of liquid, uses of refrac- 


tive indices and boiling points for purity of liquids, fusion tech- 
niques with inexpensive microscope. 


Desk equipment for complete year’s work (including qualitative 
analysis) $6.47 per student. 


Complete theoretical treatment and directions for analysis of Detailed directions for both preparative and functional group 


common cations and anions including titanium, vanadium, molyb- reactions. Both methods of preparations and reactions disc i 
denum and uranium as well as optional confirmatory micro- and explained. 
chemical tests. 


Exercises on paper chromatography, ion exchangers, organic A brief but thorough introduction to Qualitative Organic Analysis. 
compounds, synthetic resins and polymers include thorough Teacher’s Handbook lists materials and reagents for each separate 
theoretical discussions and complete directions. exercise 


Write for Examination Copies. 


THE HADRIAN PRESS 


667 MADISON AVENUE ° NEW YORK 21, N. Y. 


Here is a fresh approach to helping your stu- 
dents develop more effective study habits: 


GENERAL CHEMISTRY SIGMA CARDS 


Each SIGMA CARD contains an examination-type question 
on one side and a concise but comprehensive answer on 
the reverse. These are “think’’ type questions, with 
emphasis on relating facts—not just taking bits of in- 
formation out of context. Consisting of four sets of 100 
cards per set, a// the material in a first year College course 
is covered. All cards are uniquely coded and indexed 
to allow the student to arrange the subject matter as the 
course is presented. 


SIGMA CARDS covering medical subjects are being 
enthusiastically used and recommended by students and 
Professors in all of the medical schools. The new General 
Chemistry cards are the first in a series of College science 
subjects to be made available. Early field trials by Chemis- 
try teachers are proving these cards to increase study 
interest, study efficiency, and improve overall grade 
averages. 


You may begin to recommend or require them this Fall. 
Available through all College bookstores. Only $1.00 per 
set. 

See them on display at the Annual Book Exhibit sponsored 


by the Div. of Chemical Education—A.C.S. convention in 
N.Y. in Sept. Order a set at half price from the publisher 


FOR HARD TO FIND CHEMICALS 
Completely Revised 
2nd Edition 


CHEM SOURCES 


The Authoritative Source Guide 
of the Chemical Industry 


18,000 Listings for. . . 


BIOCHEMICALS... MEDICINALS 
INTERMEDIATES... RADIOCHEMICALS 
RESEARCH CHEMICALS... GASES 

FLAVOR & PERFUME CHEMICALS 
AGRICULTURAL & INDUSTRIAL CHEMICALS 
RARE EARTHS...METALS...ALLOYS 


Chem Sources is not an advertising media... It has been de- 


signed specifically for effective and economic purchasing and by mentioning this ad. 

source information purposes. Contains the most accurate basic THE SIGMA PRESS, PUBLISHERS 

source designations of any chemical directory. 2140 K St. N.W : Washington 7, D.C 
N.W. , 


A Division of 
MEDICAL & TECHNICAL SUMMARIES, Inc. 


a Company of Educators and Scientists organized to 
— and develop new and improved educational 
aids. 


Order your copy today on a 
ten day approval basis from: 


DIRECTORIES PUBLISHING COMPANY 
510 Madison Avenue, New York, N. Y. 
Price per copy... $17.50 
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COLLEGE TEXTS 


EXPERIMENTAL GENERAL 
CHEMISTRY 3rd edition 


NECKERS, ABBOTT, AND VAN LENTE 
317 pp. 

LABORATORY PROBLEMS IN 

GENERAL CHEMISTRY 2nd edition 

NECHAMKIN 305 pp. $2.75 


LABORATORY STUDIES IN COLLEGE 
CHEMISTRY 


BaBoR & LEHRMAN 227 pp. $3.00 


SELECTED EXPERIMENTS IN 
COLLEGE CHEMISTRY 
BaBoR & LERHMAN 125pp._ $1.75 


EXPERIMENTAL STUDIES IN BASIC 
COLLEGE CHEMISTRY 
HENDERSON 246 pp. $3.50 


BASIC COLLEGE CHEMISTRY 
2nd edition 
766 pp. $6.00 


INTRODUCTORY COLLEGE 
CHEMISTRY 2nd edition 
BaBoR & LEHRMAN 814pp. $6.00 


GENERAL COLLEGE CHEMISTRY 
3rd edition 
BaBor & LEHRMAN 800 pp. $7.00 


QUANTITATIVE ANALYSIS 
RECORD BOOK 


MELLON 


BABOR - 


200 pp. $1.50 


HOW TO SOLVE PROBLEMS IN 
GENERAL CHEMISTRY 2nd edition 
BaBor & KREMER 152pp._ $1.75 


HOW TO SOLVE PROBLEMS IN 
QUALITATIVE ANALYSIS 


BaBOR & MACALPINE 93 pp. $1.75 


HOW TO SOLVE PROBLEMS IN 
QUANTITATIVE ANALYSIS 
ARENSON 89 pp. $1.75 


HOW TO SOLVE PROBLEMS IN 
PHYSICAL CHEMISTRY 
Basor & THIESSEN 215 pp. $2.00 


A LINE-FORMULA CHEMICAL 
NOTATION 


WISWESSER 149 pp. $2.00 


THOMAS Y. CROWELL COMPANY 
New York 16, N. Y. 


Directory of 
Cooperating Publishers 
(Continued) 
THE HADRIAN PRESS 


667 Madison Ave., New York 21, N. Y. 


HARCOURT, BRACE & CO., INC. 

750 Third Ave., New York 17, N. Y. 
HARPER & BROTHERS 

49 E. 33rd St., New York 16, N. Y. 
D. C. HEATH & CO. 

285 Columbus Ave., Boston 16, Mass. 


HOLT-RINEHART-WINSTON, INC. 
383 Madison Ave., New York 17, N. Y. 
HOUGHTON-MIFFLIN CO. 


2 Park St., Boston 7, Mass. 


INSTITUTE FOR SCIENTIFIC 


INFORMATION 


1 = Spring Garden St., Philadelphia 23, 
a. 
INTERSCIENCE PUBLISHERS, INC. 


250 Fifth Ave., New York 1, N. Y. 


JOHNSON REPRINT CORP. 


111 Fifth Ave., New York 3, N. Y. 


KANEGIS, JAMES 


3907 Madison St., Hyattsville, Md. 


LITTLE, BROWN & CO. 


34 Beacon St., Boston 6, Mass. 


LONGMANS, GREEN & CO., INC. 


119 W. 40th St., New York 18, N. Y. 


MACK PUBLISHING CO. 


Easton, Penna. 


THE MACMILLAN CO. 


60 Fifth Ave., New York 11, N. Y. 


McGRAW-HILL BOOK CO., INC. 


330 W. 42nd St., New York 36, N. Y. 


MERCK & CO., INC. 


Rahway, N. J. 


OXFORD UNIVERSITY PRESS, INC. 


417 Fifth Ave., New York 16, N. Y. 


PERGAMON PRESS, INC. 


122 E. 55th St., New York 22, N. Y. 


PRENTICE-HALL, INC. 


Englewood Cliffs, N. J. 


G. P. PUTNAM’S SONS 


210 Madison Ave., New York 16, N. Y. 


REINHOLD PUBLISHING CORP. 


430 Park Ave., New York 22, N. Y. 


JOHN F. RIDER PUBLISHER 


116 W. 14th St., New York 11, N. Y. 


ROW, PETERSON & CO. 


2500 Crawford Ave., Evanston, Ill. 


SADTLER RESEARCH LABORATORIES 


1517 Vine St., Philadelphia 2, Pa. 


W. B. SAUNDERS CO. 


W. Washington Sq., Philadelphia 5, Pa. 


SCIENTIFIC EQUIPMENT CORP. 


Lane, Indianapolis 19, 
nd. 


THE SIGMA PRESS 


2140 K St., N. W., Washington, 7, D. C. 


SPRINGER-VERLAG 


Heidelberger Platz 3, Berlin-Wilmers- 
dorf, Germany 


STANDARD SCIENTIFIC SUPPLY 


CORP. 
808 Broadway, New York 3, N. Y. 


ST. MARTIN’S PRESS 


175 Fifth Ave., New York 10, N. Y. 


UNITED NATIONS 


Public Information, New York, 


D. VAN NOSTRAND CO., INC. 


120 Alexander St., Princeton, N. J. 


JOHN WILEY & SONS, INC. 


440 Park Ave., So., New York 16, N. Y. 


THE WILLIAMS & WILKINS CO. 


Mt. Royal & Guilford Aves., Baltimore 
2, Md 


YALE UNIVERSITY PRESS 


New Haven, Conn. 


THE YEAR BOOK PUBLISHERS, INC. 


200 E. Illinois St., Chicago 11, Ill. 


ANNOUNCING— 


An important new 
synthesis of theory... 


ISOTOPE 
EFFECTS on 
REACTION 
RATES 


LARS MELANDER, 
Nobel Institute of Chemistry, Stockholm 


This new volume serves as an introduction 
to and theoretical survey of the field of ki. 
netic isotope effects, with emphasis on 
principles. 


Based on the theory of absolute reaction rates, 
current formulas for the prediction of kinetic 
isotope effects from molecular data are devel- 
oped. Their interrelationships and the various 
underlying steps of approximation are indicated. 

he problems encountered in the evaluation of 
isotope effects from experimental data are dis- 
cussed; the most important relationships are 
diagrammed 


Simple reactions are used to illustrate the gen- 
eral degree of agreement that may be expected 
between predicted and empirical isotope effects. 
Using examples taken from the literature, the 
evaluation of the experimental data for a given 
case as well as the application of different formu- 
las for the prediction is worked out in detail 
In several instances, prediction methods other 
than those used by the original writers are tried 
and the results are compared and discussed. 
The problems involved in the use of kinetic iso- 
tope effects for the investigation of several-step 
reaction mechanisms are also presented. /960. 
189 pages, Illustrated. $6.00 


A volitme in a series of monographs—= 


MODERN CONCEPTS IN CHEMISTRY 


Prepared under the editorship of BRYCE 
CRAWFORD, Jr., Dean of the Graduate 
School and Professor of Chemistry, Univer- 
sity of Minnesota; W. D. McELROY, 
Chairman, Department of Biology and Di- 
rector, McCollum-Pratt Institute, Johns 
any University; and CHARLES C. 
PRICE, Director, John Harrison Labora- 
tory of Chemistry, University of Pennsyl- 
vania. 


* Discussesthe probable futureimportance 
of a new line of investigation on isotope 
effect in isotope exchange 


® Emphasis is on principles 


® Important relationships are illustrated 
by clear, simple diagrams 


CONTENTS: Introduction and Genera! References. 
Prediction of Rate-Constant Ratios from Molecule! 
Data. Evaluation of Rate-Constant Ratios from 
Experimental Date. Primary Hydrogen Isotope Ef 
fect in Single Reaction Steps. Secondary Hydrogen 
Isotope Effects. Hydrogen Isotope Effects and Re- 
action Mechanisms. Carbon Isotope Effects in Sin- 
gle Reaction Steps. Carbon Isotope Effects and Re- 
action Mechanisms. Isotope Effects with Elements 
Heavier than Carbon. References. 


Order direct from: 


THE RONALD PRESS ae 
15 East 26th St., New York 20 
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A DICTIONARY OF 
CHEMICAL EQUATIONS 


Inorganic Reactions 

Organic Reactions 

Nuclear Reactions 
lonic Reactions 


lf for any reason this book is unsuited to 
your purposes it may be returned within 
thirty days and full refund of purchase price 
will be made. 


Remitta ith order $12.00 
PRICE cov. $1250 


ECLECTIC PUBLISHERS 


30 WEST WASHINGTON STREET 
CHICAGO 2, ILLINOIS 


BARNES & 
NOBLE... 


the place to buy 
CHEMISTRY BOOKS 


Specialists in chemistry textbooks of all 
publishers . . . professional and techni- 
cal reference books and handbooks for 


industrial chemists. 
You'll find the books you 
need— uted and new—at 
BEN, America’s top educa- 
tional bookstore. 

COME - WRITE - PHONE 


Barnes & Noble, Ine. 
Booksellers and Publishers 
105 Fifth Ave. at 18 St., NYC 


ALgonquin 5-1420 
Open daily to 5:45; Sat. to 5; Thurs. to 8 


organic chemistry 
2nd Edition 


Melvin J. Astle & J. Reid Shelton, 
Case Institute of Technology 


“The essential principles are discussed in a 
balanced manner and considerably more fac- 
tual material is presented than would nor- 
mally be covered in a two-semester course 
....The fundamentals of the subject are 
adequately covered in this well-written book. 
Accordingly, it is recommended for serious 
consideration by anyone who wishes to use a 
traditional approach in a_two-semester 
course in chemistry.” Journal of Chemical 
Education 768 pp. $8.00 


uantitative 
chemical analysis 


Gilbert H. Ayres, University 
of Texas 


“There is no doubt that any student who is 
fortunate enough to have this as the as- 
signed text should find that the explanations 
are thorough and understandable, and that 
the principles and methods covered in the 
book will be an excellent foundation for fur- 
ther study in chemistry." Journal of Chem- 
ical Education 726 pp. $7.50 


harper & brothers 
49 East 33d St., New York 16, N.Y. 
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For quick, simultaneous analysis 


*NO BREAKAGE... 
RUGGED DESIGN 


DAMAGE 
DUE T0 
THERMAL SHOCK 


These NEW large size Buechner funnels 
* MOLDED are molded in two parts, the bowl and 
filter plate are one unit which can be 
- TWO PIECE separated from the lower portion, the 
: funnel and stem, for easy cleaning. The 
NEW AIR POLLUTION DETECTION UNIT LINEAR HIGH two parts ft together tightly without « 
Gives fast, reliable, on-the-spot analysis simultaneously TEMPER ATURE gasket. 
of 18 major pollutants in the atmosphere. A lightweight, The bowl is molded with equal distri- 
“portable laboratory” that plugs into the 12 volt car lighter MATERIAL bution of 1 mm holes in circular pat- 
receptacle. (Units for other voltages on special order.) Con- tern with smooth edges. 
tains all the equipment needed for routine tests. Write for Information 
TAKES 


Booklet 313. 
Ne: 30770 ated available thru FILTER PAPER PRICE 
renep CENTRAL SCIENTIFIC CO. your dealer F-14704 11 cm $12.50 


A Subsidiary of Cenco Instruments Corporation Seer 4 F-14705 15 cm 14.00 


1718-E Irving Park Road 13, F-14706 24 cm 30.00 
and 
bel) 
\ 


J. 
© Birmingham Santa Clara « e Los 
Houston Toronto Montreal Vancouver © Ottawa 


BEL-ART PRODUCTS, 
art; PEQUANNOCK, N.J. OXbow 4-0500 
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‘ 
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Aconitic Acid 
Adonidine; Alanyl 
Arachidi 


Acid; 
Cerotic Acid; 


Acid; Desoxycorticosterone 
Dialuric Acid; Dibromonlicylaldehy de, 


dl-Ethionine; ediamine 
Bromide; Fructose-6-Phosphate; Gitoxin; Glucosscorble Acid; Gluco- 
les; Glucuronides; Givestaldehvde Phosphate; Glycylglycylglycine; 
Glycyltry Glyc ; Hexo- 
kinase; Hyaluronic Aci 4-Hydr oxyacridine; B-Hydroxyglutamic 
Acid 12-Hydroxystearic acid; lodoacetamide; 
CHRONOGRAPHS gest Selectio o-lodosobenzoic Acid; Isoascorbie Acid; Isocitric Acid; lsocytosine; 
Acid; Lactobionic Acid; Leucylglycine; Leucyltyrosine; 
: ric Acid; Lithium Amide; Margatic Acid; Menthol Glucuron- 

ide; §-Mercaptopropionic Acid; Mescaline Sulfate; 
Write for Latest Racine Cata “ith nediamine Neohth Re Bromide. 
nav methylurea; Nordihydrogua’ Acid; Para- 
log featuring Timers and banic Acid) Penicillinase, Peroxidase; Phenolohthalein Glucuronide, 
Phenylpyruvic Acid; Phosphopyruvic Acid; jocol; Pregnenolone 
Chronographs for Chemical re Protocatechuic Acid; Pyocyanine Reductic 
Sodium Amide; Sodium Fluoroacetate; Sphin- 
Stilbamidine; Sulfaquinoxaline; Chloride; o-Ter- 
— m-Terphenyl; p-Terphenyl; Acid; 8-Tocophero!; 
Tocopherol; 8-Tocopherol PI erol Phosphate 
tigonelline; “Tropic Acid; bie Uridine; Uro- 

g Scientific | bilin; Ursolic Acid; Vitamin Biz. 


Supply Firms; if unobtainable Ask 


locally write to us 
JULES RACIN Ee COMPANY, ING. DELTA CHEMICAL WORKS ng 


Specialists in Fine Timers — Since 1890 & 23 West 60th St. New. York 23,N. 
20 WEST 47th STREET, NEW YORK 36 Telephone Plaza 7-6317 : 
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Is your lab well stocked for the~ 
academic year? 


/ GRADUATED CYLINDERS \/ RUBBER STOPPERS 
CHEMICAL THERMOMETERS CLAMPS LOW COST 
V PIPETTES \/ BUNSEN BURNERS 
V TEST TUBES V FILTER PAPER Gas Chromatography 
\V HAND CENTRIFUGES V/ TEST TUBE RACKS CENCO® 

or you want to S-T-R-E-T-C-H your ANALYZER 


Newest instrument 
completely versatile, 
proved for industrial 
control and research. 

Obtains chemical 
separations in 

minutes. Provides 
reproducible qualitative 
and quantitative analyses 


CHECK THE CATALOG 


which lists hundreds of expendable items frequently 
in need of replacement .... 


_. . at lowest prices. quickly and at low cost. Write for Bulletin 275. 

No.70130: complete with gas sampling valve but 

YOU DON'T HAVE OUR CATALOG, WRITE US AND WE $1,029.00 
WILL FILL YOUR REQUEST PROMPTLY. 

THE CENTRAL SCIENTIFIC CO. 

ine or 

INDUSTRIAL & SCIENTIFIC INSTRUMENT ® Beson Burnham Suns Chara» Angue Tut 

COMPANY 


5225 GERMANTOWN AVE., PHILADELPHIA 44, PA. 


COORS 


mam ALUMINA mortar & pestle 


The distinctive shape of the Coors Alumina Mortar and Pestle is made possible because 
of the extremely high mechanical strength of the 96% aluminum oxide. This unique shape allows 
the mortar to be held more firmly and comfortably. 
The Coors High Alumina Ceramic possesses the hardness of sapphire and it’s tough. Resists surface 
wear and consequent sample contamination, cleans easily. 


DESIGNED CORRECTLY— 
CAREFULLY. MADE OF 
THE FINEST MATERIALS 
TO GIVE OUTSTANDING 
SERVICE! 

Coors No. 524 


Alumina Mortar and Pestle 


The exclusive rubber ring inserted 

in the base (patent pending) prevents 
slippage and accidental loss 

of sample. 


Avai able through your local laboratory supply dealer GOLDEN 
’ 


COORS PORCELAIN COMPANY co .orapo 
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EDWARD WILLIAMS MORLEY 
His Influence on Science in America 
By Howarp R. WILLIAMS 


‘This is the biography of one of the immortalsin science. It tells 
not only of scientific achievements but also portrays the character 
and human qualities of a truly great man. This book is recom- 
mended to the many who enjoy biography, to chemists and other 
scientists. Students will be inspired in their own work by the ex- 
amples of Morley’s victories over discouragements and by his de- 
votion to scientific pursuits. It should find a place in all school 
libraries as well as on the shelves of most chemists.” 293 pp., 
$6.50 


SELECTED READINGS IN GENERAL CHEMISTRY 
Compiled by F. KreFFER and Ropert K. FItTzGEREL 


‘Selected Readings in General Chemistry,” is a 128-page collec- 
tion of over 40 papers which have appeared in dozens of separate 
issues of the Journal of Chemical Education during the last three 
years. On the list of authors, such names as Calvin, Libby, Ny- 
holm, Pauling and Williams are recognized by chemists every- 
where. Topics range from spontaneous generation of life to solid 
state models, and from antiknock quality in gasoline out into 
space with the IGY and amateur rocketry. 814” X 1114", illus- 
trated, 128 pp., single copies, $2.00 each; 10-19 copies, $1.75 each, 
20 or more copies, $1.50 each. 


TESTED DEMONSTRATIONS IN CHEMISTRY 


This volume, the fourth edition, carries under one cover a 
collection both definitive and complete. It contains all the 
“Tested Demonstrations in General Chemistry’ by Professor 
Hubert N. Alyea, which appeared each month in the Journal 
during the years 1955 and 1956; ‘‘Demonstration Abstracts’ 
compiled by Professor Alyea from all the demonstrations which 
appeared in J. Chem. Ed. from 1924 through 1956, (33 volumes); 
72 “Chem Ed Tested Demonstrations,” edited by Professor 
Frederic B. Dutton, and a complete index of all the contents. 
168 pages, single copies $3.00 each, 10 to 19 copies, $2.75 each, 20 
or more copies, $2.50 each. 


DISCOVERY OF THE ELEMENTS 


by Mary Exvira WEEKS with a chapter on “‘Elements Discovered 
by Atomic Bombardment” by HENRY M. LEICESTER 


“The book has been brought up to date; it contains a discussion of 
101 elements, including mendelevium. This book is of especial 
value to the young student of chemistry, providing for him an ac- 
count of those aspects of the history of the chemistry that he can 
easily appreciate and understand, and that are likely to develop 
his interest in science. This book is an excellent one, satisfying 
the real need for an account of the history of the elements and of 
related aspects of the history of chemistry.’’ 6th edition, enlarged 
and revised, 1956, 910 pp., $10.00 


CHEMICAL RUSSIAN-SELF TAUGHT 
By James W. PERRY 


“Interest in Russia and its scientific developments has never been 
so acute as it is today. Many chemists would like to be able to 
read about Russian technical advances in the original Russian, 
but are held back from attempting to learn the langugage because 
of its difficulty. Anyone devoting half an hour each evening to 
technical Russian could master it adequately in six months. This 
book goes a long way toward fulfilling the need of chemists inter- 
ested in studying scientific Russian.” 221 pp., $4.00 


THE NEW ELEMENTS, A Symposium 
By GLENN T. SEABORG and others 

A symposium reprinted from the Journal of Chemical Education, 
Volume 36, Number 1, January 1959. 48 Pp. illustrated, single 
copies, $1.00 each, 20 or more copies, $.75 each 
JOURNAL OF CHEMICAL EDUCATION 


Monthly, approximately 750 editorial pages per year, $4.00 one 
year; $7.00 two years, $10.00 three years 


A624 / Journal of Chemical Education 


Current publications of the Division of Chemical Education 
American Chemical Society 


| Chemical Education Publishing Co., Easton, Penna. | 


POLAROGRAPHIC METHOD OF ANALYSIS 
by Orro H. 


“In this second revised and augmented edition, the author jur- 
poses ‘to present a simple account of polarography in a form wh ich 
can be used by teachers and students in physical chemistry as ‘yell 
as in advanced courses in analytical chemistry.’ The emphasis js 
on principles and the scope is descriptive rather than mathemati- 
cal. It begins with an excellent review of electroanalysis, show- 
ing the relation of polarography to other electro methods. Fun- 
damentals of quantitative and qualitative analysis and recent 
developments are discussed in some detail. Chapters on applica- 
tions and suggestions for practical polarography complete the 
book.” 209 pp, $4.50 


THE LIFE OF IRA REMSEN 
By FREDERICK H.GETMAN 


“The absorbing life-story of a distinguished professor of chem- 
istry, this book becomes a condensed version of the most impor- 
tant years in chemical and chemical engineering history. This 
story of the career of a leader in the establishment of sound scien- 
tific instruction in chemistry and chemical research belongs in the 
library of every chemist and chemistry teacher. For the general 
reader who takes pleasure in coming into contact with the lives of 
great people, it is a rewarding biography of a notable career.” 
$4.50 


THE CHEMIST AT WORK 
by Roy I. Grapy, Joun W. Cuittum and others 


“The wide scope and extensive range of chemistry as a profession 
is depicted in this volume. It will prove helpful in guiding the 
student-chemist toward the type of work for which he is best fit- 
ted. Fifty-three practising chemists, representing many different 
degrees of chemistry, describe the general nature of their activities 
and present a comprehensive picture of the duties and problems as 
well as the stimulating features and opportunities.” 370 pp., 
illustrated, $4.00 


THE CHEMICAL ARTS OF OLD CHINA 
By Li Cu’1a0-P’ ING 


Many of the practical arts which we today call chemical industries 
originated in China, some of them as long ago as the second mil- 
lenium B.C. Here for the first time a book, written in English by 
a Chinese chemical scholar, records the earliest known methods 
for making salt, ceramics, lacquer, gunpowder, colors and, dyes, 
vegetable oils, perfumes and cosmetics, sugars, paper, leather, 
glue, soybean products, alcoholic beverages and vinegar. Ex- 
quisitely designed, printed, and illustrated, with colored end pa- 
pers by a Chinese artist, 56 pen and brush drawings and 22 half- 
tone plates, this book will be cherished not only by chemists but 
pA nee interested in Chinese culture. 228 pp., illustrated, 


Quantity Price | 


— EDWARD WILLIAMS MORLEY............eeeeeeeeeeeecece $ 6.50 | 
— SELECTED READINGS IN GENERAL CHEMISTRY...........- $ | 
— TESTED DEMONSTRATIONS IN CHEMISTRY.............+++ $ | 
— DISCOVERY OF THE ELEMENTS..........ccccccccccccccces $10.00 | 
CHEMICAL RUSSIAN SELF-TAUGHT..........-.0+eeeeeees $ 4.00 | 
POLAROGRAPHIC METHOD OF $4.50 j 


M.O. 0 Check 0 enclosed. 


Academi 
Agency 
Alberene 
Mar 


Ag ney 
Alconox, 
Agency 
Allied Cl 
Agency 
Allied Ct 
ical 


Ae ney 
At 


Allyn & 


Agency 
America! 
America: 

stru 

Agi ney 
Americal 


Atomic 4 
Agency 


Baker C 
Agency 
Barnes 
Agency 
Barnstea 
Agency 
Bausch 
Agency: 
Beckma! 
Agency 
Bel-Art ] 
Agency 
Boekel & 
Agency 
Buchler 
Agency 
Burgess 
Agency 
Burrell 
Agency 


Central 
Agency 
Reed 
Chem E 
Chemica 
Co. 
Clay-Ad: 
Agency 
Coleman 
Agency 
Ine. 
Consulta 
Agency 
Coors Pi 
Agency 
Cornell | 
Agency 
Corning 
Agency 
Crowell 


. Age ney 
Angel & 

Agency 

Annual 
Appleton 
Atlas Po 

Agency 

Servi 
ay 

aye 
| 

| — THE CHEMICAL ARTS OF OLD 600 | 

4 a | | Delta CI 

— JOURNAL OF CHEMICAL | Ageucy 

ee i (Postage prepaid on all of the above) TOTAL___ | Director 

| Doerr G 

| | Agency 
| | Age ney 
PAD DRESS | 


Academic Press, Inc. 
Ainsworth & Sons, Inc., Wm. 
Agency: Walter L. Schump Adv. 
Alberene aes Div. of the Georgia 
Marble Co 
Ag ney: M. Basford Co. 
nox, Inc. 
> ney: Firestone ‘Adv. “Agency 
Allied Chemical 
Agency: Benton & Bowles, Inc. 
Allied Chemical Corp., General yo 
ical Division A522 & A523 
Ageney: Kastor, Hilton, Chesley, Clifford 
« Atherton, Inc. 
Allyn & Bacon, Inc. 
Aloe Scientific Division, A. S. Aloe 


Co. 
Ag-ney: Frank Block Associates 
American Book Co. 
American Optical Co., Scientific In- 
strument Division 
Ageney: J. G. Kelly Co., Inc. 
American Vulcathene, Div. of Nalge 
Co., Inc 
Age ney: Wolff Associates, Inc. 
Ange! & Co., Inc., H. Reeve 
Agency: Eckstein- Stone, Inc. 
Annual Reviews. . 
Appleton-Century-Crofts, ‘Tec. 
Atlas Powder Co 
Agency: B. K. Davis & Bro., 
Service 
Atomic Accessories 
Agency: Sternfield-Godley Adv. 


Baker Chemical Co., J. T 
Agency: Wildrick & Miller, Inc. 
Barnes & Noble, Inc A617 & A621 
Agency: William G. Seidenbaum Adv. 
Barnstead Still & Sterilizer Co... . 
Agency: Copley Adv. Agency 
Bausch & Lomb Optical Co 
Agency: Wolff Associates, Inc. 
Beckman Instruments, Inc 
Agency: Charles Bowes Adv., Inc. 
Bel-Art Products 
Agency: Gallard Adv. Agency, Inc. 
Boekel & Co., Inc., Wm. 
Agency: Lethen Advertising 
Buchler Instruments, Inc.. 
Agency: Firestone Advertising ‘Agency 


Burgess Publishing Co... 
Agency: vith, ne. 


Prank Wilhelms Adv. 


Central Scientific Co A622 & A623 
Agency: Marsteller, Rickard, Gebhardt & 
Reed, Inc. 
Chem Ed Buyer’s Guide A626 & A627 


Chemical & Pharmaceutical Industry 


Clay-Adams, Inc. 
Agency: Cortez F. Enloe, Inc. 


Coleman Instruments, Inc. 
Age Hollander, W’ reghorn & Morrow 
ne. 


Consultants Bureau, Inc 
Agency: Henry E. Salloch Adv. 
Coors Porcelain Co 
Agency: Galen E. Broyles Adv. 


Cornell University Press 
Agency: Taylor M. Ward, Inc. 


Corning Glass Works 
Agency: The Rumrill Co., Inc. 


Crowell Co., Thomas Y 


Delta Chemical Works, Inc. 
Ageucy: Miller Adv. Agency 


Directories Publishing Co.......... 


Agency: George F. Walsh Adv. Agency 


DuPont de Nemours & Co., Inc., E.I.. A529 
4 — Batten, Barton, Durstine & Os- 
orn, Ine. 


ADVERTISERS’ 


Eberbach Corp. A559 
Agency: Drury, Lacy, Ferguson, Inc. 

E-C Apparatus Co A516 

Eclectic Publishers 


Eco Engineering Co. ... M526 
Agency: The Michener Co. 


Edmund Scientific Co .. AS59 
Agency: Walter S. Chittick Co. 


Fischer & Porter Co. 

Agency: The Harry P. Bridge Co., 
Fisher Scientific Co. 

Agency: Fuller, Smith & Ross, Inc. 
Freeman & Co., W. H....... 


Ginn & Co.. 
Agency: Hermon W. Stevens Agency 


Greiner Co., Emil. 
Agency: Fairfaz, Inc. 


Hadrian Press, The. . 
Harper & Brothers 
Harshaw Scientific Co., The Har- 
shaw Chemical Co.. 
Heath & Co., D.C...... 
Hevi Duty 
Agency: Bert S. Gittins Adv., 
Holt-Rinehart-Winston, Inc 
Houghton-Miffiin Co... . 


Industrial & Scientific Instrument Co. 
Industrial Instruments, Inc 
Agency: Austin C. Lescarboura & Staff 
Institute for Scientific Information. . . 
Agency: Ball Associates 
Instruments for Research & Industry. 
Agency: Robert C. Folwell, III 


Interscience Publishers, Inc... . A578 & A579 
Agency: Henry E. Salloch Adv. Service 


Johnson Reprint Corp... . 


Kimble Glass Co 
Agency: J. Walter Thompson Co. 


Klett Mfg. Co 


Agency: Firestone Adv. Agency, J nc. 
Labglass, Inc 

Agency: George F. Walsh Adv. Agency 
LaPine & Co., Arthur S 

Agency: R. P. Kirkgasser Adv. 
Longmans, Green & Co........... 


Macmillan Ce. The A583 & A583 
Agency: M. Hickerson, Inc. 


Pn Coleman & Bell, In A535 
Agency: Leonard M. Sive & al Ree Ine. 
Matheson Company, The A557 
Agency: Leonard M. Sive & Associates, Inc. 
McGraw-Hill Book Company, Inc... . 
A566, A567 
Meinecke & Co., Inc 
Agency: Harold Marshall Adv. Co. 
Mercer Glass Works 
Agency: The Leonard Rattner Co. 
Merck & Co., Inc 
Agency: Charles W. Hoyt, Co., Inc. 
Mettler Instrument Corp 
Agency: Harold Cressingham Advertising 
Micro-Ware, Inc. 


Nalge Co., The 
Agency: Wolff Associates, Inc. 


New York Laboratory Supply Co., Inc. A561 
Agency: R2f Advertising, Inc. 


INDEX 


Nuclear-Chicago_ . 
Agency: Don Colrin & Co., Inc. 


Ohaus Scale Corp. 
Agency: Robert Bzldwin Co. 
Olin Mathieson Chemical om. 
Agency: D'Arcy Advertising 


Oxford University Press. 
Agency: Denhird & Stew art, Tne. 


Pergamon Press, Inc.......... A602 & A603 


Agency: Jon-Bruce Associ ites 
Phoenix Precision Instrument Co..... 


Agency: Braun & Miller Adv. 


Pioneer Plastics 
Agency: Murphy & Lang, ‘Ine. 
Precision Scientific Co. 
Agency: Raymond Wiggers Adv. 


Prentice-Hall, Inc....... A563, A593-A596 
Albert Frank-Guenther Law, 
ne 


Putnam’s Sons, G.P.. . A617 
Agency: Denh 1rd Stewart, Ine. 


Pyrocell Mfg.Co...__. A508 


Racine & Co., Inc., Jules 


Agency: W illiam G. Seidenbaum & Co. 

Radiation Instrument Development 
Laboratory, Inc AS18 
Reinhold Publishing Corp A570 & A571 


Agency: Marwell Sackheim-Frinklin 
Bruck, Inc 


Ronald Press Co 
Row, Peterson & Co... 


Sargent & Co., E.H.. 


Agency: Kreicke Melo2n, Inc. 
Saunders Co., W.B..... 


Schleicher & Schuell Co., Inc., Carl. 
Agency: Wildrick & Miller, Ine. 


Scientific Glass Apparatus Co., Inc.. 
Scientific Industries, Inc... _. . 
Agency: Black & Musen, Inc. 
Sigma Press, The...... 
Standard Scientific Supply Corp.ASO1 & A538 


Agency: Firestone Advertising Agency 


Themed American Fused Quartz Co., 


nc. 
Agency: Asher, Godfrey & Franklin, Inc. 
Thermolyne Corp 
Agency: Houard H. Monk & Associxtes 
Thomas Co., Arthur H 


Tracerlab, Inc. . 
Agency: W alter B. Snow & Staff. Ine. 


United Nations, O.P.I.,.... 


Agency: Molesworth Associates 
Unitron Instrument Div., United Sci- 


Agency: Larcom Randall Adv., Inc. 


U. S. Stoneware Co.. — 
Agency: Ralph Gross Adv., Inc. 


Van Nostrand & A599 


Co., D.. 
Agency: R.W. *estervelt & Co 


Welch Scientific Co., W. M., 
W.M. Welch Mfg. Co... 
Agency: H. A. Hooker Adv. 
Wiley & Sons, Inc., John 
Agency: Needham & Grohmann 
Wilkens-Anderson Co 
Agency: Mandabach & Simms, Inc. 


Div. of 
AS35 & A548 


Inc., Carl 
Agency: "John O. Powers Co. 


Volume 37, Number 9, September 1960 / A625 


_ IFC 
S is 
iti- 
A534 
560 & OBC 
ASI2 & AS36 
AS31 
A510 
his A539 
‘he A616 asi7 
A612 pone! 
551 
AS14 Aso2 
A614 | 
A620 
on A560 
he | 
it- A606 
nt A506 
ies A542 
as 
sv 
il- A614 
| 
ds A555 
Labasco........ A546 
A564 
od A562 
if 
Ases A528 
A600 
Co. Inc. ...... 
| 
| 
Doerr Glass Co A541 ASSO 


ZQUPMENT CHEM ED BUYER’S GUIDE 
EQUIPMENT SER ‘id 

IF YOU NEED AN ELECTRONIC RELAY STAINLESS BENCH MODEL | AMMONIUM GLYCOLATE 


© Compact, only 3” x 4” x 5” HOMOGENIZER A new precision, aie 
Rugged, 4200 watt contactor Designed specifi- high pressure, Oe for our list of rare chemic.ls 


cally for the Homogenizer of 3 CITY CHEMICAL CORP. 

Chemist sal advance design. W. 22nd St. New York 11, NY, 

. colleges and Economical — run and tes 

Industrial labs” Simple Assembly batch process- 

Constructed entirely of —tTrouble Free. ing. 30 cc’s to 8 

$49-50 standard components. 2 to 12 oz. capa- gallons per hour DEMINERALIZED WATER: 
complete city. Proven in capacity. Can be 

Write for details to: hundreds of Lab- used as a high ro 

BERKELEY INSTRUMENT CO. oratories. pressure pump. TRICKLES to TORRENTS | 


P.O. Box 346 e Berkeley Heights, N. J. I 


Plenty of 
99.9999% 
ANSELL-PLAX Pure Water 


all-polyethylene WRITE FOR LITERATURE For Class Use 
e LOGEMAN ¢ e xceptiona convenient 
WASH BOTTLES 633 Bergen St., Brooklyn 38, N.Y. demineral- 


izer, 
s ous flow rates up to 

SQUFEZE gals. per hour. Instent 

THAT'S ALL = connection to faucet. 


Get the stream you a New Reagent ais Has don reading purity meter and 


oo of two kinds of resin refills to 


.-won't sli It’s supply ion- water. 
‘inaffected by" IODINE TITRATION Other models 


strong acids or al- 
kalies. Specified | 2 a Write tor descriptive literature 
INDICATOR ION EXCHANGE PRODUCTS, INC. 
Readily Soluble 4985 N. Elston Chicago 30, Ill. 
ONLY ANSELL-PLAX, FIRST POLYETHYLENE Dissolves Instantly in Water 
« NO LEAKING, SEEPING OR NECK SPRAY E a S T E R N 
UICK, EASY REMOVAL OF CAP CHEMICAL CORPORATION 
mearmeed 34-A Spring St., Newark 4, N. J. 


4, 6, 16 & 32-0z. sizes. Convenientl 
ae in individuat set-up boxes. Call 
your lab supply house or write us directly. 


*fitment covered by U.S. Patent #2783919 The Journal of Chemical Education 
is a project of the Division of 


5. H. ANSELL & SON, INC. Chemical Education of the Ameri- 


* : nan Chemical Society. 
035 Summer %1., Becton 27, Mass. Readers of the Journal are invited to 


affiliate with the Division. Dues are 
$1.50 per year for ACS members. 


p A 4 CHEMICALS Non-members of ACS become associ- 


Be sure to mention the 


Journal of 
CHEMICAL EDUCATION 


when ordering or writing 
for more data on prod- 
ucts you read about in 


Chemical 
Instrumentation 


METALS ates of the Division; dues $2.00 per 
MINERALS 
ALL FINE CHEMICALS & METALS To associate, 
lew Lists 
Evpert C. Weaver, Treasurer 
A. D. MACKAY, INC. 
198 Broadway, New York 38, N. Y. PHILLIPS ACADEMY 
ANDOVER MA’ 


or in advertisements. 


Or, if you like 
our Readers’ Service Dept. , 
will obtain further 
information for you. 


Versatile 
eratur YOU, TOO, CAN USE 
CHEM ED BUYERS’ GUIDE 


contro/ 

Manufacturers, suppliers, and distributors of 
chemical laboratory equipment and material, 
faced with the problem of promoting one or 
more products which do not lend themselves 
to inclusion in the company’s principal ad- 
vertisements, or which do not justify the use 
of more advertising space, find these small 
units offer just the right size and place for 
publicizing that extra or special item. Here 
is YOUR ideal opportunity to sell that “mar- 
ginal” or miscellaneous article or that new 
gadget! 


Just write 
Readers’ Service Dept. 
Journal of 


CHEMICAL EDUCATION 
500 FIFTH AVENUE NEW YORK 3° 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


Gag PURPOSE 
LABORATORY 


FEATURING: 


3600 Settings 
Split-Second Accuracy 
Automatic Switching 
Built-in-Buzzer 


WRITE FOR COMPLETE CATALOG! 


TIMER 


Giant 8” Dial 
Portable Models 
Panel Mount Models 
Precision Construction 


DIMCO-GRAY COMPANY 


208 E. Sixth St. 


Dayton, Ohio 


BRYDEN ROD CLAMPS 
(KG 


Laboratory 
Purposes 
made of aluminum 


Bryden Clamps: 
are lighter, 
more compact, 


permit rapid set-up, 

form tighter joints, 
will not rust or slip, 

have no snagging 


pias are available as: 
Rod to Rod Clamps 
Rod to Sheet Clamps 
Tube to Pipe Supports : 
Extension Rod Clamps 4 
Round Rod to Square 


Write for FREE literature today 
CHANDLER & STEDMAN 


398 Newton St. Waltham 54, Massachusetts 


NOW OVER 18, 000 


CHEMICALS 


Nitrofurazone 

i) @ Nitromersol 

g-Nitronaphthalene 
4-Nitro-1-naphthylamine 
+ 5-Nitro-3-naphthylamine 


Opianic Acid 
Oxamic Acid 
® Oxindole 

Hii ®@ Palmitoleic Acid 

iii Pentachloroacetone 
® Pentamethonium Bromide 
@ Pentamidine 

© Phenanthridine 

Phenazine Methochloride 

Phenolthymolphthalein 

9-Phenylacridine 


ASK FOR OUR NEW 
COMPLETE CATALOGUE 


Plate 7-817) 


MEL-T’ temp® . an integrated 
capillary melting appara- 
tus reaches 400°C effortlessly 
in only 6 minutes. 
MEL-TEMP is useful to 500°C 
and renders obsolete the usual 
combination of hazardous fluid- 
type bath plus sluggish high 
temperature block. Heater is 
controlled by variable trans- 
former and excellent viewing is 
—s by built-in light and 
lens. Attractive gray hammer- 
tone base occupies only 4”x5”. 


only $97.50 includes 
400°C thermometer and m.p. capillar- 
ies. F.0.B. destination in U.S.A. from stock. 
Write for LABORATORY DEVICES 
Bulletin 60 p.o. BOX 68, CAMBRIDGE 39, MASS. 


SPECIFY KERN 


When you want to 

combine accuracy 

and efficiency in a 

sturdy instrument 

at a moderate price 
. specify 


KERN 


FULL-CIRCLE 


POLARIMETER 


availabie through your lab supply dealer 
Ask for Bulletin KP 567 


KERN COMPANY 


De You Need: 
Analytical Grade 
Ion Exchange Resins? 


(Prepared from Dowex Resins) 
ASK FOR PRICE LIST CM 


Laboratories 


32nd & GRIFFIN AVE. + RICHMOND, CALIFORNIA 


“STANDCO” 


VARIABLE SPEED 
LABORATORY 


STIRRER 


A precision made Hi uality 
with 
. Low speed approx. 18-270 RPM 
High Speed approx. 150-2250 RPM 
With increased power 
at decreasing speeds. 


Rugged and compact with 
many outstanding features. 


BULLETIN 1002 


HERMAN H. STICHT CO., INC. 
a 27 PARK PLACE, NEW YORK 7,N.Y 


VISUALLY DEMONSTRATE 
FLUORESCENCE 


STROBLITE SCIENCE KIT 
No. 4B... ONLY S16 


Contains a 4-watt Ultra-Violet Blacktube Lamp 
and an assortment of materials geared for lab 
demonstrations and student experiments. Will 
arouse the curiosity and enth of students. 


Write for literature on fluorescent and phosphores- 
cent materials and Ultra-Violet Blacklight Equipment. 


STROBLITE CO. stv. v.c.36 


Chill -Chaser 


IMMERSION HEATERS 


* THERMOSTAT-CONTROLLED— | 
Meinteins liquid temperature to +1°F. 
* RIGID, TWEIGHT—Use as | 

stirring rod 3 * PORTABLE—Plu 
any 115 A.C. outlet * * PR 
JON-MABE of acid-resistant stainless 
steel * PRICED FROM $22. 50to TT 

sizes from 5” to 40” * GUA! 

TEED. 


 STILL-MAN 


Information EQUIP. CORP. 


Disposable 
Paper Beaker 
(Graduated) 


For weighing and mixing sam- 
t are viscous, 
“mean to handle" such as 


Use and throw awa 
Trial lot of 50 bea on hy 
500 for 72.50; 1000 for 3500 


Samples on request 


R. P. Cargille Laboratories, Inc. 
117 Liberty Street, New York 6, N. Y. 


RARE and FINE ORGANICS 


ortho-AMINO BIPHENYL 
ETHYL CROTONATE 
FENCHYL ALCOHOL 
2-FLUORO PYRIDINE 
IMIDAZOLE 

ortho-IODOJ BIPHENYL 
METHYL ALLOPHANATE 
1,3,5-TRICHLOROBENZENE 
ortho-VANILLIN 

VINYL BROMIDE 


| 
| 
Write for catalog #3-—Over 12,000 
compounds | 
| 

| 

| 


K) LABORATORIES 


Incorporated 
177-10 93 Ave., Jamaica 33, N. Y 
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WE CAN SUPPLY ALL YOUR « 
LABORATORY 
NEEDS! . 


Chromatographic and Electrophoresis, Centrifuges, 
Distillation, Furnaces, Gas Analysis, Microscopes, 
Ovens, Petroleum Testing, Presses, Pumps, Steri- 
lizers, Water Baths, etc. 


Balances, Colorimeters, Clinical Instruments, 
Densitometers, pH Meters, Photofluorometers, 
Polarimeters, Refractometers, Vial Fillers, Spec- 
trophotometers, etc. 


by SGA, ‘“‘Kimax" by Kimble, ‘‘Pyrex"’ 
by Corning. We also fabricate custom-made glass- 
ware—large or small, simple or complicated. 


Indicators, Media, Organics, Inorganics, Reagents, 

Stains, Solutions. 

Brands: BBL, J. T. Baker, Baker & Adamson, Harleco, LaMotte, 
Mallinckrodt, Matheson Coleman & Bell, Merck, Taylor, 
G. F. Smith 


Burners; Filter Paper; Heating Tapes; Heating 
Mantles; Hot Plates; Hydrometers; Polyethylene, 
Porcelain and Teflon Ware; Shakers; Stirrers; 
Thermometers; Variable Transformers, etc. 


Glassware and Electronic Instruments. (We maintain a 
fully-equipped instrument repair service—staffed by technical- 
ly-trained men who are skilled in repairing and demonstrating 
the various types of electronic instruments catalogued by us.) 


- 
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Combine Kimble hard and soft glass 
for maximum discounts 


Now . .. it’s easier to qualify for maximum 
discounts offered by laboratory supply dealers 
and realize substantial savings. 

Because, now you may combine your hard 
(Kimax) and soft (standard flint) glass tubing 
and rod orders. 

Ask your Laboratory Supply Dealer about 
the many new sizes available from Kimble 


KIMBLE LABORATORY GLASSWARE 


AN @ PRODUCT 


which give you a complete selection of hard 
and soft glass tubing and rod. It’s all part of 
the Kimble expansion program. 


The complete Kimble line of tubing and rod 
is listed in Catalog Supplement SP-57. 


For your copy, write to Kimble Glass Co., 
subsidiary of Owens-Illinois, Toledo 1, Ohio. 


Owens-ILLINoIS 


GENERAL OFFICES - TOLEDO 1, OHIO 


4 
ANOTHER EXAMPLE KIMBLE LINE 
4 
ay 
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Orsat Gas Analysis automatically in as little as 10 minutes 


FISHER PORTABLE GAS PARTITIONER* 


* Battery-Operated, Self-Contained 


Compact—Only 9” x 18’”’ x 8” High 


© Determines Fixed Gases in 
10 Minutes 


¢ Determines Light 
Hydrocarbons in 20 Minutes 


¢ Saves Hours of Employee Time 
* Requires Only 1 ml Sample 

* Battery Life Over 300 Hours 

¢ Easily Measures 0.1% (0.001 ml) 
* Requires No Skill to Operate 


THIS TIME-SAVING new instru- 
ment is ideal for monitoring mine 
gases .. . for checking carbon monox- 
ide levels, exhaust fumes and chimney 
gases . . . for checking illuminating 
gases ... for clinical analysis of res- 
piratory gases, and hundreds of other 
analytical and measurement problems 
formerly requiring tedious manipula- 
tions of conventional Orsat analysis. 


THE FISHER Gas Partitioner 
utilizes two chromatographic columns 
in series, with an ingenious automatic 
system of separating and measuring 
each gaseous component of the total 


sample. Each component is measured, 
or recorded, after a characteristic 
time interval. The complete story can 
be found in Fisher Bulletin FS-275. 
For your free copy, please write: 
Fisher Scientific Company, 109 Fisher 
Building, Pittsburgh 19, Pa. 8-96 
*Patent Pending 


FISHER 
SCIENTIFIC 


Boston Cleveland Philadelphia IN CANADA 
Buffalo Detroit Pittsburgh  Edmo ‘on 
Charleston, W.Va. Houston St. Louis Montr al 
Chicago New York Washington Toro:'0 
America’s Largest Manufacturer -Distributor 0° 
laboratory Appliances & Reagent Chemicals 
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OCTOBER 1960 


Published by the DIVISION OF CHEMICAL EDUCATION OF THE AMERICAN CHEMICAL SOCIETY 


Ligand Field Theory .. . 498 


Stahl Tercentenary .. . 506 
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NOW GET COMBINED METRIC and AVOIRDUP()|s 


AS HARVARD AVOIRDUPOIS 
TRIP BALANCE 1 OZ. X .01 OZ. 


This new single beam balance has a beam 
graduated in both metric and avoirdupois 
weighing standards. The appropriate Ohaus 
model for No. 0225 as specified in Council of 
Chief State School Officers ‘‘Purchase Guide"’. 
Metric graduations are 28.4 gram by 0.2 gram 
and the avoirdupois graduations are 1 ounce 
by 0.01 ounce. Base is equipped for use in 
specific gravity weighing. 


METRIC 


28.4 X 0.2 G. 


Available as Model 1454 with 6” 
diameter Opal Glass plates or as 
Model 1454S with 6” diameter Stain- 
less Steel plates. Both models list for 
$25.00. 


FEATURES: 


SELF-ALIGNING BEARINGS + BOX-END BEAMS « RECESSED BALANCE ADJUSTMENT 
NUTS e RELIEF ETCHED STAINLESS STEEL BEAMS «+ SLIDING TYPE POISE ¢ ANGLE 
VIEW DIALS AND BEAMS 


Wide use in educational, laboratory, and industrial 
applications. 


Complete Line of Precision Scales 


1050 COMMERCE AVENUE @ UNION, NEW JERS 
Dept. JCE 


\\\ 
: 
; 
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| | 
5 
SCALE CORPORATION 


Versatile! 
Laboratory Recorder 


MODEL 80 


Operating Principle 
Galvanometer with chopper bar pointer is clamped briefly for marking every two seconds. 


Operating Ranges 

Calibrated full scale deflections for 10 MV, 100 MV, 1 V, 10 V and 100 V and for 1 UA, 
10 UA, 100 UA, 1 MA and 10 MA. Attenuator provides continuously variable adjust- 
ment between ranges and allows recording of up to 500 V or 50 Milliamperes full scale. 
Deflection sensitivities of from 200 microvolts per chart division to 10 volts per chart 
division and 20 milli-micro amperes per chart division to 1 milliamp per chart division. 


Zero Offset 

Continuous multiturn zero offset control allows zero left, zero center, or zero right 
grees and up to 4 times full chart width zero suppression in either direction on 
all ranges. 


Ready to Record 
Pressure sensitive paper requires no ink. 


Recording Speeds 
Standard instrument equipped to record at 1 and 15 inches per hour. Auxiliary gears 
available for 2, 3, 6, 10, 12 and 30 inches per hour. 


Chart Characteristics 
Chart width: 2.31 inches, chart divisions 50, chart length 63 feet. Readable to + 4%. 


Input Characteristics 
1 Megohm input resistance on all voltage ranges. 


More detailed information sent upon request. 


— ARTHUR H. THOMAS COMPANY 


PHILA. U Laboratory Apparatus and Reagents 
More and more laboratories rely on Thomas Y App & 
VINE ST. AT SRD ¢ PHILADELPHIA 5, PA. 
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New Reinhold Sooke 
ORGANOMETALLIC CHEMISTRY 


Edited by H. ZEISS, Research Associate, Monsanto Chemical Company 


THIS NEW BOOK presents an authoritative survey of the 
recent scientific developments that have initiated the 
extraordinary resurgence of, interest in carbon-metal 
compounds. Fourteen experts report on current re- 
search activities in their special fields, emphasizing sig- 
nificant new areas of progress. Dr. Zeiss has achieved 
a notable success in attracting to this book such world 
famous chemists as Karl Ziegler, Henry Gilman, H. C. 
Brown, J. W. Richardson, F. G. A. Stone, H. §. Kaesz and 
G. E. Coates. 

Among the topics covered are ones: organo- 
aluminum compounds and organosily]l derivatives. This 


material is particularly timely due to the increased use 
of organometallics as catalysts and additives in poly- 


mers, high-temperature lubricants, fuels and petrochem- 


icals. The book also includes new information on ben- 
zyne chemistry, vinylmetallics, metalocenes and metal 
chemistry. 

Accurate, convenient, up-to-date, Organometallic 
Chemistry is designed to fulfill a dual purpose. It pro. 
vides a critical evaluation of contemporary work in the 
field, and encourages further research by pointing the 
way to areas where more work is needed. 

ONTENTS: Carbon-Metal Bonding; Benzyne 
Chemistry; Vinylmetallic Compounds; Organoboranes; 
Organoaluminum Compounds;  Organosilylmetallic 
Chemistry; Cyclopentadienyl-Metal Compounds; Arene 
Complexes of the Transition Metals; Transition Metal 
Alkyls and Aryls; Metal Carbonyls. 

ACS Monograph, 1960, 576 pages, $17.50 


DICTIONARY OF 
AUTOMATIC CONTROL 


By Rosert J. Bissero, Chief Engineer, Applied Science, 
Bulova Research and Development Laboratories, Inc. Here is 
an encyclopedic dictionary of automatic control terms. More 
than a mere collection of definitions it provides a condensed 
discussion of each topic, including applications and related 
subjects. The book covers control theory and basic concepts, 
computers and data processing, industrial machine and process 
control, aircraft and missile control and telemetering, and con- 
trol components and design factors. An unusual feature of 
this volume is the classified index which contains a subject 
breakdown. To find a specific word, the book may be used 
like a conventional dictionary. If, however, the precise word 
or phrase sought is not known, the classified index will assist 
in the location of a similar term or concept. This book will 
provide workers in each specific area of automatic control 
with a key to the enormous literature of the field as a whole. 

Auéomatic Control Library, 1960, 296 pages, $6.00 


FUEL CELLS 


Edited by Groxce J. Younc, Associate Professor of Physical 
Chemistry, Alfred University. This book is based on the pro- 
ceedings of the symposium sponsored by the Gas and Fuel 
Division of the American Chemical Society. Leading scien- 
tists, both from this country and from abroad assess progress 
made in the use of fuel yo as devices for converting chem- 
ical energy directly into electrical energy. The papers, revised 
and expanded for inclusion in this volume, cover various types 
of fuel cells, principles of operations, problems and present 
limitations. e k also includes a brief summary of com- 
ments and questions apy from a panel discussion which fol- 
lowed the presentation of the invited papers. Research workers 
and students will find here valuable information on experimen- 
po and the results of recent investigations in the fuel 
cell fie 


CONTENTS: An Introduction to Fuel Cells; The Hydrogen- 
Soaps (Air) Fuel Cell with Carbon Electrodes; Catalysis of 
Fuel Cell Electrode Reactions; The Fundamentals of Electrode 
Kinetics Applied to Low Saree Fuel 
Cell; The High Pressure Hydrogen-Oxygen Fuel Cell; High 
Temperature Fuel Cells; Carbonaceous Fuel Cells; Nature of 
the Electrode Processes in Fuel Gas Cells; Molten Alkali Car- 
bonate Cells with Gas-Diffusion; Fuel-Cell Panel Discussion. 
1960, 144 pages, $5.75 


THE CHEMISTRY AND TECHNOLOGY 
OF FERTILIZERS 


Edited by Vincent SaucHetui, Chemical Technologist, Na- 
tional Plant Food Institute. Here is a complete survey of the 
chemical fertilizer industry. Leading authorities in the field 
discuss the raw materials used in chemical fertilizers and the 
conversion of these materials to suitable chemical compounds 
for the feeding of crop plants. Among the topics discussed are 
the factors controlling the preparation of conventional mixed 
fertilizers, the caking problem, the theory and practice of dry- 
ing and cooling fertilizers, liquid fertilizers, corrosion and 
methods of preventing it in the manufacturing processes, and 
the nature and prevention of gaseous effluence from granula- 
tion plants. The authors also include a detailed description of 
the processing equipment used in a modern plant. 

ACS Monograph. 1960, 704 pages, $18.00 


POLYSTYRENE 


By Wi.u1aM C, Teacu, Manager, Impact Polystyrene Group, 
Research Department, and Grorce C. Kiessiinc, Technical 
Director, Polystyrene Development, Plastics Division, both of 
Koppers Company, Inc. This book provides a simplified yet 
technically accurate introduction to the chemistry, properties, 
manufacture and uses of polystyrene. Major emphasis through- 
out is on the applications of polystyrene materials by injection 
molding, by extrusion, by vacuum forming, and as a foam. 
The authors include the latest information on the uses of poly- 
styrene in appliances, electronics, building, packaging, house- 
wares, toys and novelties, shoe heels, transportation and furni- 
ture. One entire chapter is devoted to the manufacture, fab- 
ricating techniques and various uses of expandable polystyrene. 
The book contains a great amount of material of interest to 
research workers, such as a new approach to the evaluation of 
the effects of polymerization temperature on molecular weight 
and new information on the copolymerization of styrene and 
alpha-methyl-styrene. This book represents an ideal working 
guide to every major known procedure for producing this 
versatile plastic. 


CONTENTS: Introduction and History; Properties of Poly- 
styrene; Chemistry of Polystyrene; Manufacture of Polystyrene: 
Fabricating Techniques; Applications of Polystyrene; Polysty- 
rene Foam; Specialties; Future Prospects of Polystyrene. 
Reinhold Plastics Application Series. 1960, 224 pages, 55.00 
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This new Sargent Polarograph gives you a 
large 250 mm (10 inches) chart and the highest 
accuracy and current sensitivity at the lowest 
price of any pen writing polarographic instru- 
ment on the market. 


It offers you optimum specifications based on 
over twenty years of leadership in design, manu- 
facture and service in this specialized field of 
analysis. 


The polarographic method is capable of repro- 
ducibility to 1/10% and analytical accuracy to 
144%. To make use of this facility, the instru- 
ment must be accurate to 1/10% and chart 
space must be provided for recording large 
steps to achieve measuring precision. We strongly 
advise against the purchase of any polarographic 
instrument using miniature (5 inch) charts and 
low gain balancing systems in the 1% order of 
precision. 


This Model XV is adaptable to 10* M deter- 
minations with the S-29315 Micro Range 
Extender. 


@Registered Trade Mark (Pat. No. 2,931,964) 
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Tris series of articles presents a survey of the basic principles, 
-haracteristics and limitations of those instruments which find important appli- 
cations in chemical work. The emphasis is on commercially available equip- 
nent, and approximate prices are quoted to show the order of magnitude of cost 
f the various types of design and construction. 


Chemical Instrumentation 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y. 


Applied Physics Corp. 


The Cary spectrophotometers manu- 
factured by the Applied Physics Corpora- 
tion, Pasadena, California, are among the 
finest instruments of this class currently 
available. Two basic spectrophotometer 
designs are produced: one is a_ two- 
channel, two-detector instrument with 
the light beam simultaneously illuminating 
both channels; the other is a two-channel, 
single-detector instrument with the light 
beam alternating between the channels. 

The optical plan of the Cary Model 11 
spectrophotometer (about $8000) is shown 
in Figure 37. Light from the source, 


LIGHT 
DOUBLE MONOCHROMATOR SOURCE 


a+ 


PHOTOMETER 


Figure 37. Optical schematic of the Cary 
Model 11 spectrophotometer. The two halves 
of the monochromator are side-by-side in the 
horizontal plane; the two detectors are one 
below the other in the vertical plane. 


which is either a tungsten or hydrogen 
lamp in the standard instrument, is 
chopped at 60 eps to produce an alternat- 
ing output signal, and enters the double 
monochromator. This contains two 30° 
Littrow type quartz prisms, so that the 
light actually undergoes four dispersions— 
two in each prism. A slit (H, in the 
figure) with a 1.5 mm wide opening sepa- 
rates the two halves of the monochro- 
mator, so that only a small portion of the 
spectrum produced by the first prism is 
allowe: to enter the chamber containing 


9. Spectrophotometers concisses 


the second prism. This drastically re- 
duces the amount of stray radiation that 
can reach the detector, and is one of the 
most important advantages of a double 
monochromator system. The entrance 
and exit slits of the double monochro- 
mator (D and L, in the figure) are curved, 
and are driven bilaterally through a cam 
and gear train. The slit height is 2.0 cm. 

The light beam emerging from the double 
monochromator is split into two approxi- 
mately equal beams by the beam-splitter 
(M, in the figure; cf. Figure 34). These 
beams are directed by mirrors into the 
sample and reference chambers respec- 
tively, and thence to the sample and ref- 
erence phototubes. Thus, each phototube 
produces an ac signal, the amplitude of 
which is proportional to the light intensity 
leaving the cell being monitored. 


The phototubes are 1P28 photomulti- 
pliers, matched over the range 185 to 800 
my; other ranges are available on special 
order. The photometric system operates 
on the null balance principle. A fraction 
of the reference phototube signal, which 
can be adjusted by the operator by means 
of a slidewire control, is balanced against 
the sample phototube signal. Any un- 
balance then remaining is amplified and 
causes a pen motor to drive the slidewire 
contactor toward the balance point. The 
movement of the pen is therefore propor- 
tional to the magnitude of the difference 
between the sample and reference signals. 


The magnitude of the reference signal 
can be adjusted electrically. During a 
run, the reference signal is kept constant 
over the entire wavelength interval by 
means of a slit servomechanism, which 
causes the slits to open or close as the 
reference signal wanes or waxes. This 
automatic arrangement allows variations 
in the slit width to compensate for the 
variations in source emissivity and photo- 
tube sensitivity which occur with change 
in the wavelength of the light. 

Since two phototubes are employed in 
this type of instrument design, it is inevi- 
table that they will differ in response at 
some wavelengths, even if they are 


matched exactly at others. In addition, 
there are generally differences in the two 
optical paths; e.g., the mirrors in one 
channel may not have exactly the same 
reflectivity at all wavelengths as those in 
the other channel, some of the optical sur- 
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faces may have picked up greater amounts 
of dust or grease than others, corrosion of 
the reflecting surfaces may differ from 


mirror to mirror. Therefore, if the ref- 
erence and sample phototube signals are 
exactly balanced at one wavelength with 
the same (or, no) absorber in both paths, 
they may become unbalanced at other 
wavelengths. In the Cary Model 11, a 
set of 44 adjustable controls is provided, so 
that the reference and sample signals can 
be adjusted to equality at 44 different 
wavelengths spread throughout the spec- 
tral range. This ‘“‘multipot’”’ (multiple 
potentiometer) arrangement permits the 
operator to achieve and maintain a flat 
baseline under all operating conditions. 

The wavelength mechanism is driven by 
a synchronous motor; by means of gears, 
several different scanning speeds are 
available, ranging from 0.1 to 12.5 my per 
sec. A mechanical coupling between the 
motor and the prism tables programs the 
rate of rotation in accordance with the 
varying dispersive power of the quartz in 
order to yield a linear wavelength scale. 

Wavelength reproducibility ranges from 
+0.05 my at 210 mg to +0.3 at 800 mu. 
Wavelength accuracy is +0.5 to 1.0 my 
over the same range. Photometric re- 
producibility is 0.01 or better for ab- 
sorbances between 0 and 2 (+2%T at 
100%T to +0.02%T at 1%T) in routine 
use. Because of the low level of stray 
light, and the good signal-to-noise ratio, 
useful results can be obtained at absorb- 
ances as great as 3 (%T as small as 0.1%). 

Resolution ranges from 2.0 to 0.1 mu 
with the hydrogen arc in the ultraviolet 
region, and from 1.0 to 0.1 my with the 
tungsten lamp in the visible region. 

The other basic optical design of Cary 
spectrophotometers is exemplified by the 
optical plan of the Cary Model 14 spectro- 
photometer (about $12,000) shown in 
Figure 38. Here, the double monochro- 
mator consists of a Littrow type quartz 
prism in series with a 15,000 lines/inch 
echelette grating. The entrance, inter- 
mediate and exit slits are simultaneously 
adjustable in width over a range of 0 to 3.0 
mm. Slit height is 2.0 cm, but a control is 
provided to mask off the upper and lower 
portions of the slits, reducing the height to 
0.7cm. This is sometimes desirable when 
the ultimate in resolution is sought, for it 
minimizes any mismatch between the slit 
curvature and the image curvature. 

The light emerging from the double 
monochromator is chopped at 30 cps by a 
sectored disc (N, in the figure) driven by a 
synchronous motor. Mounted on the 
same motor shaft is a semicircular mirror 
(O, in the figure) which causes the chopped 
light beam to be reflected alternately into 
the sample chamber (from O to R) and the 
reference chamber (through O, then from 
P to R’). The light from either path is 
directed by mirrors onto the same photo- 
multiplier detector. Hence, the detector 
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‘You can make a complete and pre- 
cise sulfate analysis in Jess than half 
an hour and eliminate 24-hour grav- 
imetric procedures, which require 
precipitates to stand overnight. 
HOW? 

By adding Fisher Barium Chloran- 
ilate to a buffered pH solution con- 
taining the sulfate, and measuring 
the liberated, deep purple acid- 
chloranilate colorimetrically. 


Among the advantages of this technique 
gre: 


@ More rapid, sensitive sulfate deter- 
mination 


@ Precise and accurate to approxi- 
mately +1% 

®@ Drying and weighing of precipitate 
eliminated 

@ Usable for all sulfur determinations 


For Your Information . . . 


A data sheet describing the 
technique is available on request. 


Write: 108 Fisher Building, 
Pittsburgh 19, Pa. 


FISHER 
SCIENTIFIC 


World’s Largest Manufacturer-Distributor of 
Laboratory Appliances & Reagent Chemicals 
Boston Chicago Ft. Worth Houston » New 
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alternately sees the light which came 
through the sample and reference channels, 
and its output contains an alternation 
(modulation) that is proportional in ampli- 
tude to the difference in intensity in these 
beams. 


the figure) is slid into the position formerly 
occupied by the photomultiplier detector 
(X), and a mirror (d) is moved into pusi- 
tion to intercept the light from the mono- 
chromator and direct it to a lead sulfide 
photoconductive detector (f). Thus, ‘he 
light passes through the monochromator 
in the opposite direction to that employed 
in the case of visible or ultraviolet racia- 


PHOTO- 
MULTIPLIER 


w LAMP 


Figure 38. Optical schematic of the Cary Model 14 spectrophotometer. 


This instrument is also specially adapted 
for work in the near infrared (NIR) 
region, up to 2.6 microns. For this range, 
the positions of light source and detector 
are interchanged. A tungsten lamp (Y, in 


tion, but the optical relationships are 
otherwise identical. This reversal of the 
positions of light source and detector in 
NIR work is employed to reduce the effect 
(Continued on page A640) 
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of stray radiation. Any infrared radia- 
tion emitted by the surfaces in the chopper 
compartment would be measured along 
with the desired monochromatic light if 
the detector were placed behind the cell 
compartment. However, in the inverse 
arrangement, this extraneous radiation is 
separated from the wavelength of interest 
in the course of passing through the mono- 
chromator. 

This reversibility of the double mono- 
chromator is useful in modifying the 
instrument for special applications. 

The use of a single detector eliminates 
the problem of matching the charac- 
teristics of two individual phototubes. 
However, the possibility of small mis- 
matches in the optics of the two channels 
remains, and the same “multipot’’ system 
described above is employed to permit the 
baseline to be flattened out as desired. 

The substitution of a grating for one of 
the prisms of the Model 11 gives the Model 
14 a higher resolving power and lower 
temperature coefficient. Other optical 
and mechanical characteristics are similar. 

Resolving power is better than 0.1 my 
in the visible and ultraviolet, and 0.3 mu 
in the near infrared. Wavelengths are 
reproducible to +0.05 my and accurate to 
+0.5 my. Photometric accuracy is within 
+0.002 in the 0 to 1 absorbance range, and 
+0.005 at an absorbance of 2. 

A variety of accessories is available for 
the Cary spectrophotometers, including 
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Figure 39. Optical schematic of the General Electric Recording Spectrophotomeier. 


attachments for reflectance or fluorescence, 
continuous-flow analysis, automatic pro- 
gram control, and beam condensing. 


General Electric 


A spectrophotometer, the photometer 
section of which is based upon a quite 
different optical scheme from any dis- 
cussed so far, is the General Electric 
Recording Spectrophotometer (about 
$14,000), manufactured by the General 
Electric Co., Lynn, Massachusetts. The 


optical plan of this instrument is shown in 
Figure 39. 

This instrument is intended for the 
visible region (380 to 760 my) and can be 
extended to the near infrared, but not to 
the ultraviolet. A projection type lamp, 
drawing 18 amp at 6 v, serves as the light 
source. Its radiation is dispersed twice 
in a double monochromator; the spectral 
bandpass emerging through the exit slit is 
10 my wide, and this width is maintained 


(Coniinued on page A642) 
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Farrand Optical Company is an’ development, engineering and pro- 
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are available for research, design, developments. 


FARRAND 
Spectrofluorometer 


Versatile instrument for photo-fluorometric assay, identification and analy- 
sis of chemical constituents in the ultraviolet, visible and infrared. Can be 
used for micro or macro volumes. 


FARRAND 
Photo-Electric Fluorometer 


The most precise instrument for all fluorometric methods of analysis for 
research and routine procedures. Provides precise, reliable measurements. 


FARRAND 


Double Spectrometer-Monochromator 


A highly versatile instrument which can be used for the ultraviolet, infrared, 
and visible regions. Automatic or manual operation. 


FARRAND 
Electron Multiplier Photometer 


Provides wide range of sensitivity, stability and linear response, particu- 
larly at extreme low-light levels. 


FARRAND 
Grating Monochromator 


Designed to yield monochromatic illumination at wavelengths ranging 
between 220 and 2,800 millimicrons in the ultraviolet, visible and infrared 
regions. Compact, flexible. 


For free bulletins which contain 
detailed technical data write: 


Scientific Instrument Division 


FARRAND OPTICAL CO., INC. 


BRONX BLVD. AND ‘EAST 238th STREET NEW YORK 70, 


Engineering, Research, Development, Design and Manufacture of Precision Optics Electronic and Scientific Instruments 
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newest advance in rubber stoppers 


Specify NEOGRENE the 
next time you order neo- 
prene stoppers. NEOGRENE 
stoppers are Oil-Proof. They 
resist heat, oxidation, deforma- 
tion, sudden temperature change, 
petroleum products, fats, oils, and 
most inorganic chemicals. 

Why green? No lost time or hesi- 
tation in the lab. If it’s green, it’s oil- 
proof. Color will not migrate, bleed or 

crock. Available in all sizes and types. 
Stock up today. 


oil proof 
ozone resistant 
heat resistant 
resists deformation 
color won’t migrate or bleed 
complies with ASTM oil swell test 
available at your Lab Supply House 


RHOADES RUBBER CORP. 


150 PLEASANT ST. - EASTHAMPTON, MASS. 
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constant throughout the spectral rang, 
by suitable programming of the entrang 
intermediate and exit slit widths (gli, 
Nos. 1, 2, and 3, in the figure). Way. 
length scanning is accomplished by dis 
placement of the intermediate slit tab 
through the motion of a specially curye 
wavelength cam. 

The photometer is based upon the prop. 
erties of doubly refracting crystals,| \hici 
are utilized in the form of Rochon ani 
Wollaston prisms. The principles _ 
volved can be most simply discussed ; 
terms of the diagrams of Figure 40. Whe; 
ordinary light is incident perpendicitlar| 
on a cleavage face of a calcite crystal, jj 
breaks up into two rays inside the crysts| 
One passes through the crystal undeviated 
and is plane polarized (in the plane per. 
pendicular to the paper, Figure 40); it is 
called the ordinary ray. The other 
extraordinary ray is also plane polarized 
(but in the plane of the paper, Figure 40 


Figure 40. Illustrating the production of 
polarized light by doubly refracting crystals. 
A. Ordinary light, incident on a calcite crystol, 
is broken up into an ordinary (O) and extro- 
ordinary (E) ray. B. The Rochon prism, in 
which the O ray passes through undeviated,, and 
the E ray is deviated. C. The Wollaston 
prism, in which both rays suffer deviations. 


and emerges laterally displaced from the 
ordinary ray. Since the O and E rays are 
parallel to each other, and the lateral dis 
placement is small, they cannot be effec- 
tively separated from each other. How- 
ever, in the Rochon and Wollaston prisms, 
two pieces of crystal are cemented together 
with their optic axes perpendicul:r, and 
the emergent rays diverge from eac': other, 
permitting ready separation of the two. 
In the G. E. spectrophotomet:r, th: 
light issuing from the mcuochrom: or firs! 
enters a Rochon prism. The polarized 
beams leaving this prism are separated | 
the slit before the Wollaston prism, an! 
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BECKMAN DB SPECTROPHOTOMETER 


nice 
slits 
ave. 
dis. 
able 
rved 


hic 


CUTS 


The Beckman DB Spectrophotometer utilizes an 
exclusive double-beam system. This eliminates most 
yt adjustments required in single-beam units. Sepa- 
rate readings for reference and sample cells are 
unnecessary—you simply set the desired wave- 
length, insert the sample and reference and read the 
meter. Manual operation, wide wavelength range 
and direct readout combine with double-beam ac- 


tion to bring you up to 80% savings in routine 
analyses time. 


No. 68435—Beckman Model DB Spectrophotometer, for 320 to 770 
mu wavelength range, with two silica rectangular cells. 115 volts, 
To extend range to 220 mu the foll : 
No. 68437A—UV Accessory Set... ... 
No. 68437B—Hydrogen Lamp Power Supply................ $29 
Flame Attachment also available for use with Model DB. 


So 


Ratio Recording Available 


Add a wavelength drive accessory and a Beckman 
Potentiometric Recorder to the Model DB and you have 


1 of 
stals. 
ystol, 
xtro- 


n, in > the lowest-priced true %T recording spectrophotometer 

and —— available today! Features of the Beckman Potentio- 

aston , ye metric Strip Chart Recorder make it the ideal companion 
igh for the Model DB. 

the No. 67940—Beckman Potentiometric Recorder $475.00 

are New Push-button Recorder No. 68438A—Wavelength Drive Accessory. ......... 

dis- 


Ask your S/P Representative for complete specifications, or write... 


Scientific Products 


DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 


Regional Offices: Atlanta - Boston - Chicago - Columbus - Dallas - Kansas City 
Los Angeles - Miami - Minneapolis - New York + San Francisco + Washington 


Export Department —Flushi L. 1, New York. In Canada: Canadian Laboratory Supplies Limited. 
Hoftmann-Pinther & Bosworth, S. A. 
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NEW 
rig ht-a weigh” 
analytical 
balance 
by Ainsworth 


New Features: 


NEW —COMPACT CASE —Lighter, smaller, smoother. 


NEW — COMPENSATED BEAM — More accurate, 
sturdy, stable. 


NEW — LIGHT, LARGE WEIGHING CHAMBER — Better 
visibility of sample. 


NEW — INDEPENDENT PAN-BRAKE — Adjusts pan before 


beam release. 


NEW — EPOXY FINISH — Durable, easy to clean. 


NEW — WRAP-AROUND TOP — Interior better protected, 


more accessible. 


NEW —COMPARTMENT FOR LIGHT & TRANSFORMER 


_— Built-in and well insulated. 


NEW —EASY WORKING DOORS — Comfortable finger-grips. 
NEW —GEARLESS DRIVE FOR COUNTERS — Smooth and 


reliable. 


NEW —UNITIZED CONSTRUCTION — Rugged and 
trouble-free. 


© Ask your favorite laboratory supply house 


for additional information and a demonstration. 


Wet. AING WOIRTIH 
151 LAWRENCE. STREET DENY VER. COLORADO 
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only the O beam enters. This is split into 
two beams inside the prism. The relstiye 
intensities of these two beams is a func tion 
of the angular position of the Rochon 
prism, and can be varied by rotation of 
that component. The two beams leaving 
the Wollaston prism constitute the sai ple 
and reference beams; the relative inten- 
sities of these beams are balanced b) 1- 
tation of the Rochon prism. A rotating 
polarizing filter mounted behind the 
Wollaston prism alternately extinguishes 
the two polarized beams, serving the sme 
function as the mechanical choppers 11sed 
in other spectrophotometers. 

The phototube detector is mounte:! at 
the base of a diffusing sphere, the interior 
surface of which is coated with ma~-*sium 
oxide smoke. The diffusely reflecte> -ight 
from a sample and a reference plaque is 
collected by means of a Plexiglass rod 
mounted on the axis of the sphere, and 
this light is piped down to the detector. If 
there is a difference in reflectivity between 
the sample and reference plaques, the de- 
tector sees a flickering intensity and gen- 
erates an ac signal. This is amplified, and 
serves to drive a motor rotating the 
Rochon prism until null balance is 
reached. The recorder pen is geared to 
the movement of the Rochon prism. For 
transmission measurements, the sampie 
plaque is replaced by an MgO block, and 
the sample is placed at the entrance port 
to the sphere. 

Wavelength accuracy is +1 my; photo- 
metric accuracy is +0.5%T. Transmit- 
tancies as low as 0.1% can be measured. 
A computing attachment is available for 
digital presentation of tristimulus color co- 
ordinates, as required for the specification 
of color according to the C.I.E. system. 


A line of instruments quite similar in 
fundamental design to the Beckman 
spectrophotometers, treated in detail 
earlier, is manufactured by Unicam In- 
struments, Ltd., Cambridge, England 
(available in the U. S. through Wilkens- 
Anderson Co., Chicago 51, Illinois). 


Figure 41. Optical schematic of the Unicam 
Model SP 500 quartz prism spectrophoto eter. 


The Model SP 500 spectrophoto: eter 
($2800) is shown in optical plan in | ‘gure 
41. It contains an_jUltrasil _}/i.e., fused 
silica) 30° Littrow type prism as disp:rsing 
element. The use of fused silica p:rmits 
somewhat better transmission of »ltra- 
violet than does crystal quartz; the range 
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New Coleman pH Meter features 
simple controls,O.05 pH accuracy 


Practical, precise pH measurement is easiest with 
Coleman’s new Companion pH Meter. Here’s why: 


ACCURACY: Within 0.05 pH. 
SIMPLICITY: Human-engineering pays off in greatest 


convenience. Three controls cover all instrument 
functions—only one control is needed for routine 
measurements. No uncertain push-buttons to fuss with. 
STABILITY: Zero-restoring circuit makes instrument 
completely drift-free. 

READABILITY: Widest practical scale (614 inches) 
permits easy, direct reading to 0.02 pH. Mirror- 
backed panel permits easy, parallax-free reading. 
VERSATILITY: Measures both pH and milli-volts; 
ranges: 0-14 pH and 0-1400 mv. Simple accessories 
adapt instrument to Karl Fischer titrations and auto- 


matic temperature compensation in just a few sec- 
onds. Potentiometer or current type recorders plug 
directly into back panel. 

PRACTICALITY: Companion uses famous Coleman 
screw base glass and reference electrodes. No need 
to buy additional ‘small sample assemblies”’ . . . these 
electrodes require only 3.5 ml sample and can be 
used in containers as small as a 10 ml beaker. Acces- 
sory adapter permits use with alien electrodes. Line- 
operated (100-130 volts, 50/60 cycles) with full volt- 
age stabilization. 

ECONOMY: Realistically priced at $300.00. 

Find out how the simplified controls and advanced 
circuitry of the new Companion can help save money 
in your laboratory—ask for a demonstration, or write 
for a copy of Bulletin BB-267. 


COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS 
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SPECTROPHOTOMETERS 


We are proud to introduce the 
most reliable spectrophoto- 
meters ever designed— 
UNICAM. There is a range of 
models for the ultra-violet, visi- 
ble and infra-red regions, as well 
as flame-emission. 

The accuracy and versatility 
of UNICAM is unequaled. Fin- 
est parts, optical systems and 
wiring circuits have been as- 
sembled by skilled English 
craftsmen under rigid super- 
vision. You get steady, consist- 
ent operation never before com- 
bined with such pin-point accu- 
racy. Here at WACO we now 
have the parts, accessories and 
the service to offer you the 
world’s finest spectrophoto- 
meters. 


Write for UNICAM Booklet 
describing All Models. 


Exclusive Midwest Distributors — 
WILKENS- ANDERSON CO 
525 W. Division Street 
Chicago 51, Illinois 
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of this instrument is from 186 mu to 1 uz. 
The rest of the optics and electronics are 
very similar to those of the Beckman 
Model DU. 

The Model SP 600 ($1020) is designed 


and collimating system that is sepxrate 
from the dispersing element. The spe. 
tral band width is less than 3 my over the 
central part of the range, increasing to 1( 
my at the extremes. Stray light is leg 
than 1% at all wavelengths. Other 
characteristics are similar to the Beckman 
Model B. 


MIRROR M7 

RED SENSITIVE PHOTOCELL: 
| 

| 


MIRROR Mi, 


TO AMPLIFIER, 


MIRROR M6 


JBLUE SENSITIVE PHOTOCELL 
CURRENT SHUTTER. 


TEST CELLS 


Figure 42. Optical schematic of the Unicam Model SP 600 glass prism spectrophotometer. 


for the visible region only (360 to 1000 
my) and employs a glass prism, as illus- 
trated in Figure 42. This differs from the 
Beckman Model B in employing a focusing 


The Model SP 700 ($11,200) is 
double-beam recording spectrophotometer, 
covering the range from 186 mz in the 

(Continued on page A648) 


Mode! ACSHIC. 


marker pen. 


Model ACSE. 


exchange. 
countingrate meter 


833 Lincoln Street 


TRITIUM-CARBON RADIO CHROMATOGRAPHS 


The chromatogram strip is scanned 
from both sides with two window- 
less flow counters (see insert). The 
chromatogram strip constitutes a 
part of the cathode of the detector, 
insuring highest sensitivity for tritium 
beta rays. (Patented). Total back- 
ground 20 counts/min. The scanning 
head canbe decontaminated through 
immersion in an ultra-sound bath 
or in boiling detergent. 
sumption: 
for 4000 hours. 


For continuous processing of 2, 1 and 1% inch wide chromatogram 
strips, spliced end to end either during scanning, or stored on reels. 
linear recorder, with fingertip control speed selector. Automatic coding with separate 
Rg-values can be read directly from the chart. 
rate meter with eight linear, one logarithmic range, five time constants and aural monitor. 


Model ACSDIC. Same, with dual channel recorder and two countingrate meters. 
Produces separate plots for tritium and Carbon-14, or for any two tracers on the same 


For one-sided scanning of individual chromatogram strips, up to 5 feet 
in length. Esterline-Angus recorder with 10 scanning speeds, selectable through gear 
Automatic shut-off at end of strip. Background 10 counts/min. 


Model MCS. Manual chromatogram Scanner........... 
For further information write to: 


THE FORRO SCIENTIFIC COMPANY 
DAvis 8-5729 


Gas con- 
1 No. 1A cylinder lasts 


With Texas recti- 


Complete with counting- 


$3,450.00 


Without 


Evanston, Illinois 
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FILTRATION CHART 
for use in 


Analytical Filter Papers 
Quick Relerence Cotalg 


is a 

eter, 

the 
Rapid flioring. Soft loose texture, Intended tor 
Diameter, cm. 5% 7 
dence, 
This hight absorbent paper provide increased retention without las o 

CARL SCHLEICHER & SCHUELL co. 
Keene, New Hampshire 
FILTER PAPER DATA FOR QUICK REFERENCE _ Carl Schleicher & Schuell Co 
Valuable up-to-date SaS Quick Reference Catalog .. Keene, New Hampshire , Dept. JC-10 
gives filter paper data at a glance. Eight color pages. 
Sections on filter paper: Ash Free (less than - Ly 
0.007% ash); Qualitative; Hardened and Samed 
High Wet Strength; Folded; Miscellaneous and Filtration ¥ (Company) 
Specialties. Description of each paper, uses, i 
circle diameters, sheet sizes. INCLUDES HANDY : 
SaS FILTRATION CHART showing retention values. __ (City) (State) 
_ send for your S&S Quick Reference Catalog now 0 Also send S&S Analytical Filter Paper Sampler 
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NEW... 
ANALYTICAL 


REDOX- 
pH METER 


Meter 


SIMULTANEOUS 
MILLIVOLT and pH 
READINGS WITHOUT 

CHANGING ELECTRODES 


Full, continuous O-14pH scale with 
.02pH readability 


Millivolt range minus 1400MV to 
plus 1200MV with 2MV readability 


Temperature compensator 0-100°C. 
Large 7” scale 

Line operated 

Continuously indicating 

Protected probe unit 


TITRATIONS 
Karl Fischer 
pH 


VERSATILITY 


Portable 
Wall mounting 
‘able mounting 
mounting 


Analytical Measurements 


Inc. 
585 Main St., Chatham, N. J. 


bd Analytical Measurements, Inc. 
¥ Qh} 585 Main Street, Chatham, N. J. 


Company 


Please send full information to: 


Name 


Address 
City State___ 
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ultraviolet to 3.64 in the infrared. Two 
interchangeable dispersing elements are 
employed; a fused silica prism is used 
for the range 186 my to 2.3 yw, and a grating 
with 7500 lines/inch replaces the prism 
for the range 2.3 to 3.6u. When the 
grating is used, unwanted orders of dif- 
fraction are removed by filters, a ger- 
manium filter for 2.3 to 3.0u, and a 
lead sulfide filter for 3.0 to 3.6u. The 
monochromator and cell compartments 
are gas-tight, and can be flushed with dry 
nitrogen to eliminate interferences from 
atmospheric constituents. The light 
issuing from the monochromator falls on a 
beam splitter, which sends beams to the 
sample and reference chambers. A syn- 
chronous chopper rotating at 25 cps allows 
beams to pass alternately to each com- 
partment. In addition, each light beam is 
chopped at 300 cps; hence, the detector 
output signal has a frequency of 300 cps, 
and contains a modulation at 25 cps that is 
proportional to the difference in light in- 
tensities between the sample and reference 
beams. A three-stage negative feedback 
amplifier feeds a signal proportional to the 
ratio of the sample and reference intensi- 
ties to the self-balancing potentiometer 
recorder. 

A photomultiplier tube is employed as 
the detector for the ultraviolet and 
visible (to 750 my), and a lead sulfide cell 
serves over the rest of the wavelength 
range. 

A multipot control (cf. discussion of 
Cary Model 11) is used to permit flattening 
out of the baseline over the spectral range 
of interest. 

Stray light is less than 0.5% at 200 mu, 
and less than 0.1% over most of the range. 
Photometric accuracy is +0.5%T. Scan 
is linear in frequency (wavenumbers), and 
wavenumber accuracy is +100 cm~! in the 
ultraviolet, decreasing to +5 cm™ in the 
near infrared. 


Process and Instruments 


Before the advent of the new, relatively 
moderately priced recording spectropho- 
tometers (such as the Beckman Model DB 
and the Bausch and Lomb Spectronic 505), 
there was considerable interest in an in- 
strument manufactured by Process and 
Instruments, Brooklyn 33, New York. 
This was their Model RS-3 recording 
spectrophotometer, which consisted of a 
unit to be attached to the Beckman Model 


_DU monochromator, thereby converting 


that manual instrument into an automatic 
recording one (price, $6700, monochro- 
mator and light sources not included). 
This device contained a Leeds and North- 
rup Speedomax G recorder, a motor-driven 
cam mechanism for producing a linear 
rate of wavelength scanning, a slit control 
program for automatically adjusting the 
slit width as the wavelength varied, and a 
cell holder that rapidly alternated the 
sample and reference cells before the de- 
tector. A photomultiplier detector was 
substituted for the phototubes supplied 
with the manual instrument. 


(Continued on page A650) 


highly dependable 


laboratory 


HOT PLATES 


Type 2500... 7” round, 
stepless control 


A precision laboratory instrument 
that combines the finest in performance 


with outstanding appearance. Fast, § 


even heating. Aluminum top plate, 
stainless steel body. Extra-sensitive 
thermostat provides stepless regulation 
with exceptionally close control from 
room temperature to 370°C. (700°F). 
Cool base and controls. Dovetail sockets 
at rear. 115 volts a-c. $32.50. 


Type 2600 . . . 9” square, 
4-heat control 


For heaviest duty jobs, designed 
especially to stand hard use for prolonged 
periods. Built with extra strength to 
support heavy loads. Smooth cast iron 
top plate, stainless steel body, 4-heat 
control: L-400°F; LM-535°F; M-710 F; 
H-930°F (without load). 115 or 
230 volts a-c. $45.00 


Write for data and name of nearest « alert. 


THERMOLYNE CORPORAT ON 


(formerly Thermo Electric Mfg. C .) 
471 Huff St., Dubuque, low” 
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college 
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| ALUMINUM CASE 


REYE 


DIAL READING 


U-SHAPED 
PLASTIC DOOR 


KNOB CONTROLLER 
LOADER 


RESISTING 
FORMICA BASE 


FAST, EASY-TO-USE 
REYERS BALANCES 
ARE ACCURATE TO 
1/100,000th OF CAPACITY 
—COST LESS THAN MOST 
ANALYTICAL BALANCES 


@ Here is the accuracy of an analytical balance, plus 
speed. Students avoid tedium and learn fine weighing 


on a chain-weight balance such as they will use in 
college and industry. 

The new eye-level dial is graduated from 0 to 1000 
mg in 5 mg subdivisions for convenient and extremely 
accurate reading. 


The knob-controlled fraction loader adds or sub- 
tracts fractions of a gram smoothly and quickly. The 
eye-level dial indicates weight added. 

Easy access to both front and sides of the pans is 
afforded by a counterpoised, U-shaped, clear plastic 


| door. A built-in level bubble makes perfect leveling a 


6001 SOUTH KNOX AVENUE 

ARTHUR . LaPINE and COM PANY CHICAGO 29, ILLINOIS, U.S.A. 
MANUFACTURERS & DISTRIBUTORS 
LABORATORY SUPPLIES - EQUIPMENT - REAGENT AND INDUSTRIAL CHEMICALS 


Specially recommended for educational purposes 


BALANCE 


16,5 ; 


matter of moments. Formica base resists chemical 
action and is easy to clean. 

The new compact metal case is good looking, dur- 
able and harmonizes with the most up-to-date equip- 
ment and surroundings. 


Dimensions: Total Height—15%”; 
Length of Base—13%”; Width of Base—7” 


Capacity, 200 grams 
Sensitivity, 2.0 mg 


No. CE12-47 
Reyers-Progress Balance, each .......... $178.50 
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HR-92 X-Y 
X-Y RECORDER 


_ Uncondjtionally 
Guaran eed For One Year 


@ Flat bed —Full Chart visibility 

e Unitized Construction 

© Critically damped response 

© Clip-on pen — Interchangeable 
for multicolor traces 

© Standard 8/2 x 11 paper 


RUGGED “All Purpose” 
X-Y RECORDER 


The HR-92 is a null-seeking servo-type 
plotter designed to draw curves in 
Cartesian coordinates on regular 842 
x11 graph paper. Control panel has zero 
set and continuously-variable attenuator 
for each axis. Separate standby and 
power switches are provided. Two axes 
are electrically and mechanically inde- 
pendent. 


¢ Amplifiers easily removed if servicing 
ever becomes necessary. Electrical 
connections all contained in two plugs 
for each amplifier. 

¢ Each amplifier channel (including trans- 
former power supply) independent of 
rest of system. 


WRITE FOR: 
New X-Y Recorder Circular #792-4 
showing complete specifications and 
photographs. 


houston 
instrument 
Corporation 


4 Box 22234 + Houston 27, Texas 
MO 7-7405 
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This company is now manufacturing a 
complete spectrophotometer, in a manual 
version (Model MOS-5, about $3600) and 
with accessories to convert it to an auto- 
matie recording instrument (total cost, 
about $5000). It is a double-beam, single 
detector design, with no beam splitting, 
but with a motor-driven mirror system to 
send the light beam alternately through 
sample and reference cells. 


Optica 


A high quality grating spectrophotom- 
eter is available from Optica, Inc., 
Washington 18, D. C. This is produced 
as either a manual, single-beam instru- 
ment (Model CF4, Single-Beam Manual, 
Range 185-1000 my, $4265), or a double- 
beam, recording unit (Model CF4, Double- 
Beam Recording, 185 my to 4 pn, $10,700). 
The dispersing element is a plane diffrac- 
tion grating with Littrow mirror backing, 
ruled with 15,000 lines/inch, for the range 
185-1000 my, or 7500 lines/inch for the 
range 1 to4 

The wavelength scale is very close to 
linear, as is the dispersion. Since a 
grating is used, the spectral image is 
straight (not curved, as is the case with 
prism instruments) and straight slits can 
be used. The spectral range is not limited 
by the absorption characteristics of a 
prism, but by the emissivity of the lamp 
and the sensitivity of the detector. Stray 
light is 2% at 190 my and negligible above 
210 my. Interference of higher order 
spectra is avoided by the use of appropriate 
filters. 


TRANS - 
MITTANCE 
CONTROL 


OARK 
CURRENT 
CONTROL + 


V 


sensitivity 
CONTROL 


“HT 


STABILIZED 
POWER SUPPLY 


STABILIZED -H.T. 
POWER SUPPLY 


Figure 43. Simplified schematic of the measur- 
ing circuit employed in the Optica Model CF4 
single beam manual spectrophotometer. 


The measuring circuit is a balanced 
amplifier bridge, as illustrated in Figure 
43. The detector is a 1P28 photomulti- 
plier tube for 185 to 750 my. A red- 
sensitive photomultiplier is available for 
the range 600 to 1000 my, and a lead 
sulfide cell is used beyond Ly. 

In the double-beam instrument the light 
path is alternated between the sample and 
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ANALYTICAL BALANCE 


EXCLUSIVE 

Monopan weights are 
in the bottom. Unlike 
other balances with 
weights on top, Mono- 
pan has no unneces- 
sary With 
Monopan, all downward 
force is compensated 
by equal upward thrust. 
Since weights are 
situated within the 
angle prescribed by - 
pan, oscillationis mini- 
mized. 


A single pan Analytical Balance making most 
efficient use of the reliable principle of sub- 
stitution weighing for the determination of 
mass. 
Very precise « Extremely stable « Remarkably 
simple. 
Several exclusive features: 
Three position arrestment system pro- 
vides positive locking of weight ex- 
change in ‘‘free weighing’’ position. 
Load pan and substitution weights on 
separate stirrups minimize oscillation. 
Suspended side sliding doors. No dust- 
trapping grooves. 
No obstructive front corner posts. 


All controls at base. Operator can rest 
and steady forearm on table. 


Cap. 200 grams 
Tare Cap. (add.) 30 grams 
Range of opt. scale 110 mg 
Readability (per vernier div.) 0.1 mg 
Accuracy diff. weighings 

within opt. range 0.03mg 
Size: 101%” x 18” x 18’ 
Net Wt.: 45 Ibs 


Shipping Wt.: 57 Ibs 


Write for Illustrated Literature 
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Although a relatively young science, gas chromatography has 
advanced with giant strides since its introduction in 1952. 
And Perkin-Elmer, designer and producer of the first com- 
mercial gas chromatograph, keeps pace with its progress with 
the new Model 154-D Vapor Fractometer. 

This latest member of the famous 154 series of Perkin- 
Elmer gas chromatographs combines, in one versatile unit, 
the latest advances in instrumentation: Golay (capillary) 
columns, ionization detectors, precise micro-sampling tech- 
niques. To match the increased performance demands of 
these revolutionary new developments, new and more rugged 
components have been introduced in critical areas of the 
Model 154-D. Added to the superlative regular features of 
the 154 line, these provide, in one instrument, the utmost in 
analytical versatility, reliability and precision. 

Versatility: The outstanding attribute of the new Perkin- 
Elmer Model 154-D is its exceptional analytical versatility. 
Precise, reproducible sampling of gas and liquid micro- and 
macro-quantities and specialized “micro-pilot-plant” acces- 
sories provide complete sample introduction capability. For 


See the full line of Perkin-Elmer 
instruments and accessories 

at the Pittsburgh Conference, 
Feb. 29 to March 4, 1960. 


This chromatogram was run on a 
Model 154-D Vapor Fractometer, 
utilizing a 150’ propylene glycol 
Golay* column. Detector 
was of the flame ionization type. 
The chromatogram displays high- 
efficiency separation of a number 
of C4-Cg saturated hydrocarbons. 


3-methyl pentane 


* Patent No. 2,920,478 


2-methy! pentane 


The Perkin-Elmer Model 154-D 
Vapor Fractometer. 


partition analysis, the Vapor Fractometer may be operated 
in any one of the following modes: 


1, standard packed columns with thermal conductivity 
detection; 


2. Golay columns with ionization gauge detection; 


3. standard packed columns with ionization gauge detec- 
tion; and 


4. in parallel operation, using packed columns-thermal con- 
ductivity detection, and Golay columns-ionization gauge 
detection. 


For these varied modes of operation, a complete selection of 
column designs and stationary phases is available to meet any 
samplesituation. Four detectors are offered as standard acces- 
sories, providing a choice to handle specific analytical needs. 

Complete details on the Model 154-D Vapor Fractometer 
are provided in a new brochure. Send today for your copy 
to: Perkin-Elmer Corporation, 750 Main Avenue, Norwalk, 
Connecticut. 


INSTRUMENT DIVISION 


N 


Perkin-Elmer Gyno 


ORWALK, CONNECTICUT 
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Greatest idea since glass... 


{ 


The Nalge Co., Inc. 

75 Panorama Creek Dr., Dept. 410, atone 2, N.Y, 
Send me new catalog 

on complete Nalgene Laboratory Line. 


NALGENE... 


world’s FIRST 
plastic laboratory 
bottles! 


Now, Nalge introduces the very first 
line of plastic bottles and jars 
made specifically for laboratory use. 


Produced in virgin polyethylene or 
polypropylene, Nalgene laboratory 
bottles eliminate the hazards of breakage, 
corrosion or contamination. Extra 


~gafety is provided by their resilience, 


non-slip grip, tight seal and stable base. 
Nalgene closures of polypropylene are 


precision made with strong semi-buttress 


threads and built-in sealing rings to 
give an absolutely perfect, leakproof fit. 
Now you can have matching botiles 
and closures by the same manufacturer. 


Whatever your requirements . . . big 

or littie bottles, wide or narrow mouth. 
clear or amber colored . . . Nalgene 
laboratory bottles offer a new experience 
in economy, convenience and safety. 


Available through your 
supply dealer. 


@ THE NALGE Co., INC. 
ROCHESTER 2, NEW YORK 

Today’s Most Complete Line of Plastic 

Laboratory Ware 
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Chemical Instrumentation 


Breference cells by means of a pair of ro- 
iating mirrors. A single detector views 
ihe beams, and generates a signal that is 

@ amplified and recorded as the ratio of the 
two in ensities. 

Photometric accuracy is better than 
£0.15%T with the manual instrument, 
+0.2°.T with the recording unit. Wave- 
length reproducibility is +0.05 my over 
The band widths ob- 
tginable with the single-beam instrument 
under various conditions are shown in 


Figure 44 
Other Instruments 


In conclusion, mention should be made 
of the availability of several other com- 
plete spectrophotometers, as well as of the 
component parts of such instruments, 
from which the user can build his own 
equipment. The fact that these instru- 
ments are not discussed as fully as some of 
the preceding units is not to be taken as an 
implication of poor design or performance. 
It is rather a consequence of space limita- 
tions, and the fact that the basic principles 
of their design have already been fully 
covered. 

Leeds and Northrup Co., Philadelphia 
44, Pennsylvania, manufacture a single- 
beam, recording spectrophotometer utiliz- 
ing a 30,000 lines/inch diffraction grating 
as the dispersing element. It is specifi- 
cally designed for the rapid scanning of 
emission spectral line intensities in flames, 


Tungsten 


Lamp 


1P28 


Red sensitive 


Photomultiplier Photomultiplier 


4 


ele dd dale dak 


0 
100 200 300 400 


500 600 


700 800 9300 1000 my 


Figure 44. Spectral band width obtainable with the Optica Model CF4 monochromator as a function 


of the detector and the wavelength. 


ares, etc., over the range 210 to 700 mu 
with a resolution of 0.5 my at 300 mu. A 
similar instrument, manufactured by 
Land-Air, Inc., San Leandro, California, 
covers the range 300 to 1150 my, and has a 
sensitivity of 0.5 microwatts for full scale 
deflection when the slits are set for 10 my 
bandpass. 

Small, limited resolution spectrophotom- 
eters for the near ultraviolet and visible 
regions (350-750 my) are made by Jouan, 
Paris, France (Junior Model, $616 at port 
of entry) and by Lange, Berlin, Germany 


(available through Epic., Inc., New York 
38, New York). The Uvicord spectro- 
photometer, imported from Sweden, is 
available from LKB Instruments, Inc., 
Washington 14, D.C. 

A double-beam microspectrophotometer 
for quantitative analyses of solutions as 
small as 0.015 ml in volume and as low in 
concentration as fractional parts per mil- 
lion, is made by Jarrell-Ash Co., Newton- 
ville, Massachusetts. A 30,000 lines/inch 
grating is used; both beams alternate in 

(Continued on page A654) 


its solvent. 


ee N. 5th St. 


Direct Measurement 


of Difference in 
Refractive Index 


The New Brice-Phoenix Differential 
Refractometer uses a split cell to 
measure the difference in refractive 


Limiting sensitivity 3 X 10—*. 
For complete details write Dept. CE-3 
PHOENIX PRECISION INSTRUMENT CO. 


2. 


Phila. 40, Pa. 3805 N. 5th St. 


MEASURE MOLECULAR WEIGHT 
AND PARTICLE SIZE 


NEW BRICE-PHOENIX UNIVERSAL 
LIGHT SCATTERING PHOTOMETER 


Measures: 
index between a dilute solution and 1. Absolute Turbidity 
Dissymmetry 

3. Depolarization 


This instrument is listed in U.S. Government specifi- 
cations for the evaluation of certain clinical materials. 
For complete details write Dept. CE-2 


PHOENIX PRECISION INSTRUMENT COMPANY 


Philadelphia 40, Pa. 
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PILOT PLANT 


PUMP 


ECO MINILAB 


* Linear flow ideal for 
constant flow metering 


0 to 2 g.p.m. 


Hastelloy C and Teflon 
construction 


Self-Lubricated 
Non-contaminating 


Can be steam or 
chemically sterilized 


Ask for Literature 


only 
E C 0 ENGINEERING 
COMPANY 


12 New York Ave., Newark, N. J. 
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falling on the same photomultiplier de- 
tector. 

A variety of excellent monochromators 
is available, and we can do no more than 
list the manufacturers here. 

Vacuum Ultraviolet Monochromators: 
Baird-Atomic, Inc., Cambridge 38, Massa- 
chusetts; Paul M. McPherson, Acton, 
Massachusetts; Jarrell-Ash Co., Newton- 
ville 60, Mass. 

Double Prism Monochromators: Kipp 
and Zonen, Delft, Holland (available in 
the U. S. through James G. Biddle Co., 
Philadelphia 7, Pennsylvania); Farrand 
Optical Co., New York 70, N. Y.; Photo- 
volt Corp., New York 16, N. Y.; Hilger 
and Watts, Inc., Chicago 5, Illinois (c/o 
Engis Equipment Co.). 

Grating Monochromators: Farrand 
Optical Co.; Hilger and Watts, Inc.; 
Bausch and Lomb Optical Co., Rochester, 
New York. 

Polarizing-Plate Quartz Monochromator: 
Cambridge Thermionic Corp., Cambridge 
38, Massachusetts. 
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Next: Flame Photometers. 


Be sure to mention the 


Journal of 
CHEMICAL EDUCATION 


when ordering or writing for 
more data on products you read 


about in 
Chemical 
Instrumentation 


or in advertisements. 
Or, if you like 
Reader's Service 
will obtain further 
information for you. 
Just write 
Readers’ Service Dept. 
Journal of 


CHEMICAL EDUCATION 


500 FIFTH AVENUE NEW YORK 36 


Dept. 


NEW vices AMINO ACID ANALYZER 


NOW AVAILABLE FOR 
COMBINED 


ANALYTICAL-PREPARATIVE 


ANALYSIS 


WITH THE 
MODEL 5500 


STREAM SPLITTING 


SYSTEM 


PHOENIX PRECISION INSTRUMENT COMPANY 


MODEL K 5000-A 


For complete details 
write Dept. CE-1 for 
Bulletin K 5000-A 


3803-05 NORTH FIFTH ST., PHILADELPHIA 40, PENNSYLVANIA 


Corrosives 

é 

| 
= 

| 

J 
| 


Combine Kimble hard and soft glass 
for maximum discounts 


Now ... it’s easier to qualify for maximum 
discounts offered by laboratory supply dealers 
and realize substantial savings. 

Because, now you may combine your hard 
(Kimax) and soft (standard flint) glass tubing 
and rod orders. 

Ask your Laboratory Supply Dealer about 
the many new sizes available from Kimble 


KIMBLE LABORATORY GLASSWARE 


AN @ PRODUCT 


which give you a complete selection of hard 
and soft glass tubing and rod. It’s all part of 
the Kimble expansion program. 


The complete Kimble line of tubing and rod 
is listed in Catalog Supplement SP-57. 


For your copy, write to Kimble Glass Co., 
subsidiary of Owens-Illinois, Toledo 1, Ohio. 


Owens-ILLINOoIS 


GENERAL OFFICES +: TOLEDO 1, OHIO 
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Consider 
this 
student 
buret 


PYREX 
LABWARE 


Here’s a lower cost PyREX buret designed 
especially for the inexperienced hands of 
the student. 

The markings are Accu-red . . . a dark 
red stain fused into the glass without etch- 
ing the surface. The marks last as long as 
the buret itself. And the absence of etches 
makes this a stronger buret. 

Accuracy? It’s very likely you'll find the 
tolerances on Accu-red burets to be much 
tighter than those of others you’ve used. 
For example, we hold the 25 ml size to a 
very respectable limit of + 0.06 ml. 

The tip is double-beveled. The stopcock 
has our exclusive spring clip which holds 
the stopper firmly in place, but lets you 
turn it easily. 


If you are really interested in economy, 
you'll find exactly the same buret, except 
with white enamel markings, for $1.00 less, 
listed along with Accu-red in the catalog 
supplements offered below. 

If you’re not familiar with the new items 
we’ve added to the line in the last year, we 
suggest you write for Supplements No. 3 
and No. 4-10 to the Pyrex labware catalog. 
Address: 76 Crystal Street, Corning, N. Y. 

Whenever you put together an order of 
labware, check the quantity discoun‘s on 
Pyrex ware. They run as high as 23 5%. 


CORNING GLASS WORKS 


CORNING MEANS RESEARCH IN SLASS 


PYREX’ laboratory ware ... the tested tool of modern research 
A656 / Journal of Chemical Education 


a 

. 


Ainsworth and Sons 
Alconox, Inc. 

Ames Company 
American Optical 
Baltimore Biological 
Barnstead 

Bausch and Lomb 
Becton, Dickinson 
Bethlehem Apparatus 
Wm. Boekel & Co. 

C. A. Brinkmann 
Buchler Instruments 
Cahn Instrument Co. 
Certified Blood Donor 
Christian Becker 
Clay-Adams, Inc. 
Clinton Laboratories 
Coors Porcelain Co. 
Coleman Instruments 
Corning Glass Works 
Difco Laboratories 
Eberbach Corp. 
Electrothermal Eng. 
Faicon Plastics Co. 
Glas-Col App. Co. 
Haemoscope Corp. 
Hartman-Leddon Co. 
Hellige, Inc. 
Hevi-Duty Electric 
Hoeltge Bros. Inc. 
International Equipt. 
Labline, Inc. 

E. Leitz, Inc. 
Lindbergh Engineering 
Lipshaw Manufacturing 
Lourdes Instrument 
Mallinckrodt Chem. 
Matheson Coleman & Bell 
Manostat Corp. 
Merck and Co. 

The Nalge Co. 
National Appliance 
Ohaus Scale Corp. 
Owens-Illinois 
Photovolt Corp. 
Precision Scientific 
Reeve Angel & Co. 
Research Specialties 
August Sauter of N. Y. 
Scientific Industries 
Standard Scientific 
Talbays Instrument 
Thermolyne Corp. 
Torsion Balance Co. 
U. S. Stoneware 
Voland and Sons 
Waring Products 
Warner-Chilcott 
Yellow Springs Inst. 


St ony your agenda 


You are cordially invited to attend 


STANDARD’S 
2nd PARADE of 
SCIENTIFIC 
INSTRUMENTS 


For Education, Public Health 
and Industry 


New Laboratory Instruments 
New Apparatus and Chemicals 
New Techniques — New Ideas 
Demonstrated and displayed by 60 of Amer- 
ica’s Outstanding Instrument and Appara- 
tus Manufacturers and Chemical Producers 
...and featuring a symposium and lectures 


by eminent scientists and technicians on 
instrumentation and methods. 


GRAND BALLROOM 
HOTEL NEW YORKER 


34th Street and 8th Avenue, New York City 


Nov. 7, 1960—2 to 9 P.M. 
Nov. 8, 1960— 11 A.M. to 10 P.M. 
Nov. 9, 1960— 11 A.M. to 7 P.M. 


under the auspices of 


STANDARD SCIENTIFIC SUPPLY CORP. 
808 Broadway, New York 3, N. Y. 


will gladly furnis! 
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Annotncing an outstanding nucle; 


ante 
7.4 X 10° M/SEC 
une (cm 


Thermal neutron flux distribution in entry port using 


/ 5 curie plutonium-beryllium source. Maximum flux 


is nearly 4 x 104n/cm2/sec about 3 cm from the 
center line. Reasonably large samples can be irra- 
diated with only slight flux variation within 6 cm 
radius from the source. 


Nuclear-Chicago’s new Mod 


The Nuclear-Chicago Model NH3 Neutron Howitzer is a compact polished aluminum ¢) 


der 22%" in diameter and 35” high. Ports are provided for neutron activation experimer 


Physical Description of the Howitzer. A central 
storage tube in the Neutron Howitzer accepts 
as many as five one-curie plutonium-beryllium 
sources. Neutrons emerge from the source with 
average energies in the 4 MEV range. A moder- 
ating mass of paraffin around the central tube 
slows these energetic neutrons down to 
thermal" velocities (approximately 0.02 EV). 
Two horizontal entry ports extend from the 
central tube through the paraffin to the outside 
of the vessel. The chart at the left shows the 
radial thermal flux distribution. 

The neutron flux can be measured with BF3 
detectors, scintillation detectors, or with foil 
activation methods which are described in the 
experiment manual. Detector mounts, port 
drawers, indium and cadmium foils and a variety 
of foil holders and spacers are provided to 
simplify such studies. 


Radioisotope Production and Activati 
Analysis, Radioisotope production and acti 
tion analysis are dramatic uses of the Neut 
Howitzer which can stimulate and intrigue 4 
student. Although the thermal neutron flux 


the howitzer is relatively low when compat 


to reactors or particle accelerators, there 4 
many elements which can be activated ia 
reasonable time in the device. Radioactive! 
‘topes produced in the howitzer are general} 
low inténsity, requiring only normal care in! 
handling of the activated samples. 

Activation analysis with low-level sources 
one major advantage over activities produ 
in a high flux device such as a reactor 
accelerator. Only isotopes with a high act 
tion cross section and a short half-life can 
detected after a short irradiation, minimizing! 
confusion of multiple neutron-induced activité 
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3 Neutron Howitzer 


For experimentation with low-level 
neutron sources ... production of 
radioactive tracers . . . low flux acti- 
vation analysis 


Now, for the first time, a commercial 
instrument is available for detailed study and ex- 
perimentation with neutron sources. Although sub- 
stantial progress has been made in the education 
of students in the atomic energy field, the demonstra- 
tion and study of neutron radiations and effects has 
been largely neglected. To fill this important educa- 
tional need, Nuclear-Chicago Corporation conceived 
and designed the Model NH3 Neutron Howitzer. 


The NH3 Neutron Howitzer is a compact, versatile 
device designed for effective laboratory and lecture 
use in colleges and universities. A detailed manual 
supplied with the howitzer contains explicit and care- 
fully tested experiments which carry the inexperienced 
student safely and naturally from simple radiation 
measurements to relatively complex studies of neutron 
reactions. The design of the howitzer is such that 
original experiments and research can be easily 
carried out. 

Supplied with all necessary accessories, the 
Neutron Howitzer from Nuclear-Chicago forms a 
particularly appropriate nucleus for new radioisotope 
laboratories and makes an outstanding low cost addi- 
tion to existing educational facilities. For complete 
information please write for our NH3 Brochure. 


nuclear-chicago 


CORPORATION 
343 E. HOWARD AVE., DES PLAINES, ILLINOIS 


The Neutron Howitzer Laboratory. The aver- 
age laboratory using radioactivity already has 
most of the instruments required for optimum 
use of the Neutron Howitzer. A simple pre- 
amplifier converts any Nuclear-Chicago scaler 
for use with BF3 neutron detectors. Foils and 
samples emitting gamma rays can be counted 
with highest efficiency in a weil-type scintilla- 
tion detector and a combination scaler-pulse 
height analyzer. If continuous recording of 
gamma-ray spectra is desired, a recording spec- 
trometer is invaluable. 

Most irradiated samples also emit beta radia- 
tion and can be measured with simple beta 
counting instrumentation. An end-window 
Geiger tube, detector mount, scaler, and timer 
are required. An absorber set will permit calcu- 
lation of beta energies and will also help in 
isotope identification. 


P 


42 inch source handling 
tong is provided for 
manipulation of neutron 
sources, 


A foil is placed ina 
holder for activation. A 
variety of foils are sup- 
plied with the howitzer. 


Spacers are provided for 
the port drawers so the 
holder can be positioned 
at various radii from the 
source. 


A detector mount is fur- 
nished for each port. BF3 
detectors can be mounted 
perpendicular to the port 
opening or inside the 
port. 


Nuclear-Chicago Model * 
DS5-5 Scintillation Well 
Counter and Model 132A 
Analyzer Computer pro- 
vide a means of identi- 
fying gamma emitting 


| samples by energy dis- 


crimination. 
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Why college men 
choose careers 
with Du Pont 


Every year, several hundred new college graduates choose 
Du Pont. Many Masters and Ph.D.’s do, too. 


From time to time we learn from recent graduates the 
factors which led to their decision to join this company. They 
cite more than half a dozen reasons. Here are four of the most 
important: 


OPPORTUNITY AND RECOGNITION 


They were aware that college-trained beginners 
go right to work with men who have achieved. 


For example, research chemists work with individuals who’ve 
done successful research. New engineers work with pros, some of 
whom have designed new plants, or devised new manufacturing 
methods, or distinguished themselves in some other way. And other 
graduates, with B.A. or M.B.A. degrees, go to work with leaders 
who’ve been successful in Sales or Advertising or Treasurer’s, or 
another of Du Pont’s many departments. 


They had been told—and rightly —that Du Pont rewards indi- 
vidual achievement. And they were eager to start achieving. 


RESEARCH CREATES NEW PRODUCTS; 

NEW PRODUCTS CREATE NEW JOBS 
Men like working for a company that believes in 
research, enough to invest in it...$99 million a year! 


The fact is that important new products come from Du Pont 
laboratories and go to Du Pont manufacturing plants with frequency. 


Here are but a few since World War II: “Orlon”* acrylic fiber 
followed nylon (soon after the war). Then came “Dacron”* poly- 
ester fiber, “Mylar”* polyester film, “Lucite”* acrylic lacquer and 
“Delrin”* acetal resin. 


These, and many others, have created thousands of new jobs... in 
research, manufacturing, sales . . . in fact, in al] Du Pont departments. 


DU PONT BACKS EMPLOYEES WITH HUGE INVESTMENT 
New graduates feel that every facility is provided for doing the job well. 


Last year, DuPont’s operating investment per employee was 
$32,500. Since much of this was expended to provide the most 
modern and best of equipment to work with, it further increases 
the chance for individual achievement. 


This applies to men in lab, plant and office. 


DUPONT PROVIDES STEADY EMPLOYMENT 
Career seekers appreciate the importance of security. 


Today, the average annual turnover rate at DuPont is less 
than one-third that of industry nationally. 


These, and many other reasons, draw new talent to Du Pont each year. 


Prospective graduates, M.S.’s and Ph.D.’s interested in learning 
more about job opportunities at Du Pont are urged to see their Place- 
ment Counselor, or to write direct to E. I. du Pont de Nemours & Co. 
(Inc.). They should tell us the course they are majoring in so we can 
send literature that is most appropriate. 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


REG. 5. %* REGISTERED DU PONT TRADEMARK 
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Bell Telephone Laboratories presents... 


TWO NEW FILMS FOR SCIENCE AND ENGINEERING EDUCATION 


Dr. John N. Shive, using torsion wave machine which he designed, demonstrates the 
behavior of waves in various mechanical, electrical, acoustical, and optical wave systems. 


Bell Laboratories now makes available two new 
sound motion pictures for college-level educa- 
tion. The films, “Memory Devices” and “Similari- 
ties in Wave Behavior,” provide another oppor- 
tunity for you to share new knowledge with Bell 
Laboratories scientists. The Bell-produced films 
contain no advertising and are loaned without 
charge. 

In the film, “Similarities in Wave Behavior” 
(26¥2 minutes), Dr. J. N. Shive of Bell Labora- 
tories demonstrates and discusses wave behavior 


using torsion wave machines which he designed. 

“Memory Devices” (27 minutes, color) shows 
some of the principal types of storage devices 
used in computer memories and explains how 
binary information is stored in them. 

Send for both films or for any of the audio- 
visual aids previously produced by Bell Labora- 
tories (see box). Write to Director of Educational 
Films, Dept. 22D, Bell Telephone Laboratories, 463 
West Street, New York 14, N. Y. All requests will 
receive prompt attention. 


OTHER EDUCATIONAL MATERIALS 


FILMS “Crystals —An Introduction,” 16 mm color, 
sound, 25 minutes. Introduces the subject of crystals 
by demonstrating the orderly arrangement of atoms 
in the crystalline state and the relation of this arrange- 
ment to the physical properties of the substances. 


“Brattain on Semiconductor Physics,” 16 mm, black 
and white, sound, 30 minutes. Walter H. Brattain, 
Nobel Laureate in Physics, gives an introductory col- 
lege-level lecture on the physics of semiconductors 
with demonstrations. 


FILMSTRIPS “The Formation of Ferromagnetic 


PRODUCED BY BELL LABORATORIES 


Domains,” color, 132 frames, 33 1/3 records, 45 minutes. 
Discusses the physical principles of domain forma- 
tion with particular emphasis on the energies involved. 


“Zone Melting,” color, 133 frames, 331/3 records, 45 
minutes. Describes a new method of ultra-purifying 
solids and controlling the distribution of impurities 
in solids. 


RECORDS “The Science of Sound,” two 33 1/3 rpm 
microgroove recordings, 90 minutes. Using 19 separate 
bands, this album demonstrates and explains funda- 
mentals of acoustic phenomena. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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Let Your Eyes Tell You... 
COLORLITH TOP AFTER 12 YEARS 


J-M Colorlith Sheets 
outwear stone, 


WITHSTAND 
BOTH PHYSICAL § 


and fill 
AND CHEMICAL § 
homog 
ABUSE IN Colo: 
ishmen 


SCHOOLS laborat 
cuttin 
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UNIVERSITIES eq 


chemic: 

tases, 
TOPS, G, the ability use Colorith School and university laboratorié 
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STONE TOP AFTER ONLY 8 YEARS 


Tables and Counters 
dpr plastic-surfaced materials... 


cement and carefully chosen asbes- 
tos fibers, integrally mixed with 
chemically-resistant color pigment 
and fillings — then subjected to hy- 
draulic pressure to form a dense, 
homogeneous sheet. 

Colorlith can take the daily pun- 
ishment of service in any type of 
laboratory. Thermal shock, impact, 
cutting and abrasion have no effect 
on Colorlith. In tests, Colorlith 
had equal or better resistance to 
chemical spot tests in 63 out of 65 
tases, compared with natural stone! 
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JOHNS-MANVILLE 


Colorlith is available as original 
equipment on laboratory furniture 
made by virtually all leading mak- 
ers. Old laboratories can have a 
“new look” and gain “new utility” 
with replacement tops of J-M Color- 
lith. Either replace the entire top 
with full-thick Colorlith (%”, 1” or 
1%”), or resurface worn tops with 
%” Colorlith (epoxy or contact ad- 
hesive will bond Colorlith to wood, 
stone, metal or composition tops). 

Send the coupon today for your 
FREE copy of J-M Brochure on 
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Colorlith in laboratory applications, 
IN-296A. Ask your supplier of lab- 
oratory furniture for details, or 
write Johns-Manville direct. Cable 
address: Johnmanvil. 


Box 14 
New York 16, N. Y. 


Please send me my copy of J-M Bro- 
chure IN-296A on Colorlith for lab- 
oratory furniture tops. 


Name 


School 
Street 
City Zone 
| County State 
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iS CENTRIFUGING 
A BOTTLENECK? 


The Adams Analytical Centrifuge, 
with its ‘2 to 4 Student’ capacity, 
eliminates student “waiting time,” 
solves your space problem 


SAVES VALUABLE TIME... With 1 machine for every 2 to 4 stu- 

dents, there is littlé lost ‘waiting time.” 

Relatively high fixed speed (3400 RPM) and angle-head efficiency 
reduce time required for individual procedures. 

Fast stopping, with light pressure of hand. 


SAVES VALUABLE SPACE... Compact (10” in diameter) machine 
requires minimum of table space. 


Light and portable—weighs only 11% ibs. 


This six-place centrifuge (for 5 ml. or smaller tubes) is ideally 
suited for teaching elementary and analytical chemistry, including 
qualitative analysis. In the industrial laboratory, its speed and vari- 
able capacities recommend its use for micro & semi-micro work. 


Economicaily priced, strongly constructed with a chemical- 
resistant finish, the Adams Analytical Centrifuge is maintenance- 
free... oilite bearings need no lubrication for 2 years. Brushless, 
sparkless motor eliminates fire hazard. 110-115 volt, 60 cycle, 
AC motor (transformer for 220 volt available). 


Complete with angle-head, six shields and cushions, and six 
5 mi. ungraduated taper bottom glass tubes... . 


ATTRACTIVE QUANTITY DISCOUNTS... Order from your supplier, 
or write Clay-Adams, Inc., 141 East 25 St., New York 10, N.Y. 
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WE'RE 

LOOKING FOR 

NEW TALENT 

IN 

POLYMER RESEARCH 


Research in plastics is playing an increasingly important role at Olin Mathieson. 
One recent and significant development, the glass fiber ‘““Win Lite” barrel of the Winchester 
Model 59 shotgun, exemplifies the growing emphasis we place on the development of 
new plastic capabilities. 

Polymer research is also of special interest to other divisions of Olin Mathieson. 
Consequently our recently enlarged laboratories at New Haven, Connecticut, are initiating 
new and expanding current projects in this promising and challenging field with every 
expectation of significant, independent gains in both discovery and development. 

Improving the known, investigating the unknown is an important part of the work 
of Olin Mathieson. We are looking for chemist and chemical engineers to help us attain 
these objectives. 


OLIN 
MATHIESON sens, now vor 2, 
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Volume 37, Number 10, October 1960 / A665 


: 
: 
= 
a 
ee Avenue, New York 22, N.Y. 


Eliminates Capillary Contamination... 
Compresses Gas Between Two Mercury Columns 


This advanced new Open End McLeod Gauge 
simplifies the former 2-tube system with one 


direct reading manometer. Obvious points of 
superiority: no more closed end capillary to 
become contaminated; no comparison capil- 
lary to complicate matters; no chance of com- 
pounding error in 2 measurements. Microm- 
eter adjustment of the mercury meniscus is 
made possible by a rubber “O” ring vacuum 
sealed piston operating in precision bore 
tube— permitting more precise read- 


HOW IT WORKS: 

The gas tight piston can be raised by a slid- 
ing action which in turn raises the mercury 
level in the reservoir. As the mercury level 
passes the connecting tube, it traps a given 
amount of gas from the system and com- 
presses it into the bulb between two mer- 
cury columns. At this point, the threads of 
the piston knob engage and the mercury 
meniscus can be micrometrically adjusted 
to the ring marking the exact volume of 
compression. The mercury meniscus in the 
calibrated manometer tube then reads the 
absolute pressure of the gas in the system. 
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20-26 N. Moore St. Dept. 422, 42) W. ¥. 13, N.Y. 
chilling 


710710 VACUUM GAUGE, OPEN END McLEOD TYPE, develope 
complete and ready for use but without mercury. 69.50 Unit is 
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New Apparatus and Equipment 


» An Italian-designed plastic fi er hold- 
ing principle permits full view of test 
tube contents in a new test tube rack 
produced by The Nalge Co., Inc., 75 
Panorama Creek Dr., Rochester 2, New 
York. The rack, as well as the bases, are 
made cf Nalgene, a_laboratory- e 
plastic (virgin high-density polyethylene) 
that is unbreakable and chemically inert. 


pA full line of laboratory glassware 
items, clearly identified with the A.E.C. 
Symbol reading: ‘Caution—Radioactive 
Material,’ is now available from Fischer 
& Porter Co., 599 Jacksonville Rd., 
Warminster, Pennsylvania. This positive, 
permanent marking greatly reduces the 
radiation hazards that exist with poor or 
make-shift identification methods. 


p> Anew '/,” wide double element heating 
tape designed for laboratory heating of 
extremely small objects has been an- 
nounced by Glas-Col Anparatus Co., 711 
Hulman St., Terre Haute, Indiana. The 
new tape employs the same paralleled 
heating element design as the company’s 
'/;" and 1” heating tapes which puts both 
leads at the same end of the tape for 
easier and safer connections. The heat- 
ing elements consist of paralleled Nichrome 
ribbons. Each ribbon is covered with 
glass braid for insulation between ribbons, 
and impregnated with a tough, pliable 
silicone rubber. The silicone coating 
makes the tapes completely water and 
weatherproof, 


> Successful infusion tests depend upon 
accurate and reproducible delivery rates. 
The Bronwill Infusion Apparatus offers 39 
calibrated infusion rates, all reproducible 
to 0.1%. As many as six subjects may 
be injected at once, at infusion rates 
ranging from 0.125 microliters per minute 
to 5 milliliters per minute. For more 
information, contact your nearest Will 
Supply and Service Center located in 
Rochester, Atlanta, Baltimore, Buffalo, 
New York City and Charleston, West 
Virginia. 


> An extremely versatile, low-temperature 
portable freezer, Everlast Circu-Freeze, 
that may be used as a dry air storage unit 
‘0 ~60°F, or as a circulating brine 
chilling device to —30°F, has been 
developed by Everlast Refrigeration Co. 
(nit is available from Instrumentation 


EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 
Chemical Education and the date of the particular issue. 
booklets and similar literature are gratis unless otherwise specified. 


anodized aluminum, spring loaded for 
tension, with non-marking white rubber 
tips. Easily adjusts to any shelf height 
from 9'/,” to 14”. Bronze or aluminum 
finish, $1 each. Write The Hahn Co., 
2311 Fox Hills Dr., Los Angeles 64, 
California. 


p> A laboratory instrument that trans- 
forms any scaler with a high voltage 
supply into a complete proportional 
counting system is announced by Nuclear 
Measurements Corp., 2460 N. Arlington 
Ave., Indianapolis 18, Indiana. 

Pamphlets, An ultra-sensitive flame ionization 
detector kit and amplifier is now available 
from the Wilkens Instrument Co., Box 
313, Walnut Creek, California, makers of 
Aerograph gas chromatography equip- 
ment for research chemists. The new 
detector greatly extends the useful detec- 
tion range of this instrument. It is 1000 


Associates, 17 W. 60th St., New York, 
N. Y., exclusive national distributors. 


> Shelvies neatly solve the problem of 
holding books, records, folders, directories 


magazines upright. Designed of slender (Continued on page A669) 


Guardian of Purity in 
Laboratories the World Over 


AT YOUR LABORATORY SUPPLY HOUSE 
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The ever-growing complexity of modern instrumenta- en ae New Li 
tion demands a program of training, which prepares _ ft 
the student for his future work. There is no roomin | 


such a training schedule for operations that were stan- . lllustratin 
dard practice a generation ago but are now outdated. a | 

00 
More and more students now learn on METTLER <1 


balances, because: Write Ju 
St, New 


e they are the outstanding modern weighing | eae ; @ Colorli 


instrument 
e they save valuable time of instructor and student 


A monol: 


they save space in crowded laboratories 
And, METTLER balances cost less per student than {om Bo 
other balances. tolors, ch 
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Write to us today for complete | 
descriptive literature. 
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METTLER INSTRUMENT CORPORATIONS: 


Weather jy 


P.O. Box *100, PRINCETON, NEW JERSEY (o 
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to 10.000 times more sensitive than the 
four fi!ament conductivity cell. 


» Th: heavy duty constant temperature 
Water Bath Shaker featured in the July 
issue of the RSCo Review by Research 
Specia'ties Co., 200 S. Garrand Blvd., 
Richmond, California controls tempera- 
tures within +0.5° up to 90°C. Choice 
of sh: king patterns include 3 stroke 
length-—*/2”, 1”, 11/2”—and any speed 
from 4') to 200 cycles per minute. 


Leeis & Northrup Company’s com- 
pletely new 7645 Students’ Potentiometer 
is designed for use by educators to demon- 
strate the potentiometer principle in 
measurements of voltage, current, tem- 
perature, hydrogen ion concentration 
pH) and electrolytic conductivity. 
Despite its simplicity of design—making 
it an ideal teaching tool—it provides an 
accuracy suitable for use in research and 
development laboratories. For informa- 
tion write Leeds & Northrup Co., 4934 
Stenton Ave., Philadelphia 44, Pennsyl- 
vania, and ask for Data Sheet E-51(9). 


» A versatile new type of stirrer motor 
with three separate drive shafts is now 
available from the Kontes Glass Co., 
Vineland, New Jersey. Each of the 
three separate drive shafts is controlled 
by the taper-wound rheostat which 
prmits varying the speed from 50 to 
6000 RPM. This provides a wide range 
of RPM torque combinations.: 


New Literature 


@An interesting new Racine Timer 
Catalogue has just come off the press. 
lilustrating and describing almost 100 
models, this book represents the most 
comprehensive line of timers, chrono- 
gaphs and specialized watches ever 
offered in the 62-year history of the firm. 
Write Jules Racine & Co., 20 W. 47th 
&., New York 36, N. Y. 


@Colorlith, widely used in both industry 
aid schools for laboratory table tops, 
sinks, hoods, shelves, and other hard- 
working surfaces, is described in a brochure 
reently published by Johns-Manville. 
A monolithic asbestos-cement sheeting, 
Colorlith is highly resistant to physical 
ind chemical abuse, yet provides a dense 
homogeneous surface in three attractive 
tolors, charcoal gray, cameo brown and 
sf green. Copies of IN-296A are 
available from Johns-Manville, 22 E. 40th 
‘., New York 16, N. Y. 


#Anew 16 page catalogue just published 
ty Lux Scientific Instrument Corp., P. O. 
box 272, Canal St. Station, New York 13, 
\. Y., sives specifications, illustrations 
and prices for its range of precision instru- 
ments, such as analytical balances, . 
iermorezulators, relays, thermometers, 
‘asiometers, spectroscopes, recording 
Weather instruments, ete. 

(Continued on page A670) 


Fast, Accurate 
Weighing 


Hard, Cobalite 
Knife Edges 


Grooved Agate 
Bearings 


Good Sensitivity 
Corrosion-Resistant 


Capacity 
111 grams 
(201 grams using 
auxiliary weight) 


SENSITIVE TO 4030. 


0.01 g. or less ame. 


Statuless Steel 
Welch TRIPLE-BEAM BALANCE 


NO. 4030 
TRIPLE-BEAM BALANCE, High Form. Each $27.50 
AUXILIARY WEIGHT. Each $1.50 


PLASTIC COVER for No. 4030. Each $1.60 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
——ESTABLISHED 1880————— 
1515 Sedgwick Street, D-1, Chicago 10, Illinois, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


Free Chart shows safe methods 
of Handling Compressed Gases 


This new chart, prepared by Mathe- 
son’s Technical Department, shows 
safe methods of handling every gas 
available in cylinders for laboratory 
or plant use. Step by step illustra- 
tions show correct procedures for 
Receiving Cylinders, Moving, Han- 
dling Empty Cylinders, Using Gases. 
The 14” x 21” chart is designed for 
wall mounting wherever gases are 
received, stored or used. Write for 
your copy. 


New Gas Catalog 
Our new catalog gives prices and 
data on 85 compressed gases, gas 
mixtures and gas regulating equip- 
ment. Available on request. 


The Matheson Company, Inc. 


The Matheson Company, Inc. 


Compressed Gases and Regulators 


East Rutherford, N. J.; Joliet, Il!.; Newark, Calif. 
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you order rganics, 
you'l! specify MC&B. 
We think there are some 
pretty fair advantages 
in specifying our chemi- 
cals. For example — 
Convenience — the bes 
Distributor Ne work i 
the business 
Dependable Purit 
Each lot cheeked te 
maintain purity | 
Complete Line—C 


4400 laboratory chemi- 


cals. Write fot Catalog. 


Will you specify MC&B 
the next time? We'll ap- 
preciate the business, 
and so will ot 
distributors. 


Matheson Coleman &B 
Division of The 50 
Company, 
(Cincinnati); 
East Ruthert 
New 
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@ Publication of the second edition of 
American Petroleum Institute Toxicological 
Reviews on Benzene, Toluene and Xylene 
has been announced by Dr. J. W. Osborn, 
of The Standard Oil Co. (Ohio), chairman 
of the API’s Medical Advisory Committee. 
The new review and a _previously-an- 
nounced second edition on copper naph- 
thenate, naphthalene, naphthenic acids 
and butadiene may be obtained from the 
API at 1271 Avenue of the Americas, 
New York 20, N. Y. The price is 25 
cents a copy. 


Miscellany 


% The European Congress of Chemical 
Engineering 1961, which will take place 
from 9th to 17th June, 1961 in Frankfurt 
am Main in conjunction with the 
ACHEMA Congress 1961, will include the 
following congresses and meetings: the 
ACHEMA 1961, 13th Exhibition and 
Congress of Chemical Engineering or- 
ganized by DECHEMA; the Special 
Meeting and Lectures 1961 of the Gesell- 
schaft Deutscher Chemiker, the Annual 
Meeting 1961 of the DECHEMA Deut- 
sche Gesellschaft fiir Chemisches Appara- 
tewesen, the Annual Meeting 1961 of the 
Isotopen-Studiengesellschaft as well as 
the Symposium on ‘‘The physical and 
chemical durability of structural materials 
in the chemical industry’’ being the 15th 
Meeting of the European Federation of 
Corrosion. 


% The Harton Equipment Leasing Divi- 
sion-Advance Industries, Inc., 640 Memo- 
rial Drive, Cambridge 39, Massachusetts, 
has available a brochure Lease Your 
Equipment and Release Your Dollars 
describing their lease plan for all types of 
office, factory and laboratory equipment. 


% Two new sound motion pictures for use 
in college science and engineering classes 
have just been produced by Bell Tele- 
phone Laboratories. The films, entitled 
‘Memory Devices’’ and ‘‘Similarities in 
Wave Behavior,’’ were prepared under the 
guidance of Bell Laboratories scientists 
and engineers, and are available on free 
loan through local Bell Telephone Com- 
pany offices. 

‘‘Memory Devices’’ (16 ‘mm, sound, 


color, 27 minutes) is a narration film which 


shows information storage devices used in 
modern computing machine memories and 
explains how binary information is stored 
in them. Basic concepts and terms are 
explained and examples of mechanical, 
electromechanical, magnetic, electrostatic 
and photographic memories are described. 

‘Similarities in Wave Behavior’’ (16 
mm, sound, black and white, 26'/2 
minutes) is a demonstration-lecture by Dr. 
J. N. Shive of Bell Laboratories. He dis- 
cusses the similarities that exist in the be- 
havior of waves in various mechanical, 
electrical, acoustical and optical wave sys- 
tems. 


Vitreosil 


LABORATORY WARE 
OF HIGHEST PURITY 


e For excelient thermal shock resistance, and 
inertness 

e For guarding the real purity of your com- 
pounds in crucibles, retorts, muffles, dishes, 
tanks, pots, trays 

e@ For outstanding electrical properties, 
strength, impermeability in ball & socket 
joints, standard taper joints, graded seals 


A wide variety of laboratory ware is available in 
all types and sizes. Also we fabricate ‘o your 


specifications. See our ad in Chemical Engineer 
ing Catalog. 


Write for complete, illustrated catalog. 


HERMAL AMERIC 
CO.,. 
Salem St., Dover, | 
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research? development? production? 


Which area is best for a student’s chemical career? 


Has the student the ‘creative curiosity’’ required by research? Does the 
development of ideas into products fascinate him? Or is he the kind of man 
who enjoys the immediate, tangible results of production? 


It’s not always easy to guide a graduating chemist or engineer into the 
work area best suited to his talents and inclinations. 


Allied Chemical makes every effort to see that new employees 
get into the kind of work that suits them best and interests them most. 
Our extensive facilities help us here: 12 research and development 
centers . . . over 100 plants throughout the country ... . more than 3,000 
diversified products—chemicals, plastics, fibers. 


Since Allied offers such a breadth and variety of opportunity, 
students can get valuable aid in their career planning by meeting with 
our Campus recruiters or by reading the brochure, ‘‘Your Future in 
Allied Chemical.” If copies are not presently on hand in your office, 
they may be obtained by writing to: Director of Placement, 

Allied Chemical Corporation, 61 Broadway, New York 6, New York. 


DIVISIONS: 


BARRETT * GENERAL CHEMICAL 
INTERNATIONAL 
NATIONAL ANILINE * NITROGEN 
: PLASTICS AND COAL CHEMICALS 


_ BASIC TO AMERICA’S PROGRESS i SEMET-SOLVAY * SOLVAY PROCESS 
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FOR PRECISE DISTILLATIONS 


There is a Wheeler “ALL GLASS” Column for You 


Wheeler “ALL GLASS” Concentric Tube Col- 
umn 


Shell designed Oldershaw perforated plate 
Columns 


Spinning Band Columns 

Columns for Random Type Packing 
Vacuum Columns 

Chromatograph Columns 

Stainless Steel Oldershaw Columns 
Electronic Control Instruments 


Kuderna-Danish Evaporative Concentrators 


For information or quotations 
Wire or write 


PRECISION DISTILLATION APPARATUS Co. 


P. O. BOX 1226 SANTA MONICA, CAL. 
PHONE: 35703 


Series 1300 Series 1200 


PLAIN TYPE with non-metallic, dead-air ADIABATIC TYPE with brass water jacket 
insulating jacket. Can be equipped with enclosed in plastic veneered wood case. 
either single or double valve, Parr self- Can be equipped with any of several Parr 
sealing oxygen bombs. Excellent for 
routine tests of coal, petroieym products 
and foodstuffs, also for student instruc- Widely used for both routine and research 
tien in calorimetry. calorimetry. 


MOLINE, ILLINOIS 
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Series 1400 they 
edu: 
PEROXIDE BOMB type wses sodium per lish 
oxide powder instead of oxygen. Non- techn 
metallic, dead-air insulating jacket is simi- 
lar to Series 1300. Recommended fo: 
routine tests of coal, coke and certoin samp 
petroleum products, especially where com- cher: 
pressed oxygen is not reodily available. prote 
other 


Do you face the important task of 
equipping a laboratory for nuclear edu- 
cation? If so, here’s a suggestion that will 
get you off on the right foot. 

Talk to Tracerlab! It won’t cost you a 
cent and it could save you both time and 
money. 

Since 1946 Tracerlab has pioneered in 
the use of radioisotopes. Tracerlab scien- 
tists actually developed many of the 
techniques basic to this modern analytical 
method. Tracerlab engineers designed 
many units that have set performance 
standards in both education and re- 
search. Therefore, if experience and ac- 
complishment are your criteria: 

Talk to Tracerlab! You'll soon discover 
they have available a wide range of in- 
struments and accessories for nuclear 
education — more than enough to estab- 
lish well-rounded courses in nuclear 
techniques. Tracerlab offers scalers, rate- 
meters, laboratory monitors, detectors, 
sample changers, survey meters, radio- 
chemicals, reference sources, personnel 
Protection equipment, and numerous 
other accessories. 

If you are not in a position to com- 
pletely equip your laboratory now, re- 


wer 


member that Tracerlab instruments are 
extremely versatile, making possible a 
wide variety of classroom demonstrations 
and laboratory experiments with only a 
few basic instruments. But most impor- 
tant, Tracerlab equipment is designed and 
built for constant use in research labora- 
tories and has a ruggedness and quality 
far greater than that usually offered for 
educational purposes. (In fact, where re- 
search funds are limited, the same 
Tracerlab instruments can do double 
duty in education and in research.) 
Don’t deny your students the oppor- 
tunity to train with instruments with 


[racerlab 


in radiation measurement 


RACERLAB 


Let’s talk about EQUIPMENT FOR 


NUCLEAR EDUCATION 


quality and features comparable to those 
they will later employ. 

Talk to Tracerlab! You'll find the ex- 
perience of your local Tracerlab Nuclear 
Applications Engineer most heipful in de- 
termining what equipment is best suited 
to the aims of the courses you are plan- 
ning. And, if you are applying for a grant 
for financial assistance he will be pleased 
to advise and assist you in the proper 
preparation of the required information. 

For further information on Tracerlab 
Equipment for Nuclear Education write 
for General Catalog F. It’s full of useful 
information, and it’s yours for the asking. 


lab 


, INC., 1610 Trapelo Rd., Waltham 59, Mass. » 2030 Wright Ave., Richmond, Calif. 


> A TYPICAL EXAMPLE 


The SC-90 Decade 
Scaler is a typical example of 
_ Tracerlab's educational equip- 
ment. Designed for both scintilla- 
tion and GM Counting, if has 
100,000 count capacity and 
_ built-in high voltage power 
supply. 


Only $325.00, FOB Waltham. 
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OF METALS 


Fberbach 


CORPORATION 
P.O. Box 1024 


FOR A LIMITED NUMBER OF 
DETERMINATIONS OR FOR 
DEMONSTRATING METHODS 
OF QUANTITATIVE ANALYSIS 


Here is a low cost Electro-Analysis 
Apparatus for the analysis of 
metals by the electro-deposition 
process. 
the small industrial laboratory or 
for demonstration use in the col- 
lege or university laboratory. All 
elements of the operation can be 
carefully 
mended for determinations of 
nickel, 
cadmium, zinc and other metals. 
Comes complete with Working 
Manual including methods for 
determination of copper and lead. 


FOR FULL DETAILS WRITE 
Ann Arbor, Michigan FOR CATALOG 60 GH 


It is ideally suived for 


observed. Recom- 


copper, lead, antimony, 


single position electroanalysis 
apparatus... $192.90 
CAT NO. 1400 


LOW POWER MICROSCOPE 

FOR CHEMISTRY CLASSES 
Erect image and low-power feature, 
: extra-long working distance for 
viewing large objects, and simple op- 
eration make this low-cost ’scope 
_. ideal for student use. Rugged con- 
struction with stable horseshoe base. 
: 5X -10X and 20X Lenses, and up to 
with accessory objectives. 
All lenses achromatic—no rainbow 
effects. Easy to focus with rack and 
‘ a pinion. Ru ber-eye guard and 
wid for easy 
viewing. 8/2” tall in lowest. ition—13” 
parts equal 


pe. 
Stock No. $19.95 Postpaid 


CHEMICAL PREDICTOR SLIDE RULE 
Dial complete chemical 
equations in a matter of 
seconds. Slide Rule actually 
predicts and illustrates ay - 
000 different chemical 
tions as transparent di: 
rotated—also makes it an 
to balance the most complex 
equations. 
Complete with easy-to-understand instructions. 
Stock No. 50,333-ET—$3.25 Postpaid 


American Made— 
Bargain Prices! 
STEREO MICROSCOPE 
Years in devel 
American made. Used 
checking, inspecting small as- 
sembly work. Up to 3” work- 
ing distance. Clear, sharp, erect 
image. Wide, 3 dimensional 
* field. 2 sets of objectives on ro- 
tating turret. 23X and 40X. 10 Day Free Trial. 
Stock No. 85,056-ET.................. $99.50 
f.o.b. Barrington, N.J. 
Low Power Supplementary Lens Attachment for 
above Stereo—provides 15X down to 6X with 
clear, extra large 1'/2” field at 6X. 
Stock No. 30,276-ET 
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ORDER BY STOCK NUMBER. . 


EDMUND SCIENTIFIC CO. 


LARGE Size OPAQUE PROJECTOR 
Ideal for enlarging and pro- 
jecting drawings, photo’s, 
formulas, etc., for classroom 
study. Low-cost unit takes 
any opaque copy up to 6” xX 
6”-projects ou feet 
square at 6 feet, 7!/; feet 
square at 12 feet—in true 
color, exact proportions. 
ae gg use of visual aids. Increases class in- 
Projector is 11'/2” high, 13'/,” wide, 9” 
font “to back, pressed steel in black wrinkle 
finish, bakelite handle. Lenses are 2 plano- 
convex, 3'/,” diameter, mounted in 51/4” rrel. 
Uses two 200-watt bulbs, not includ 
with slide platform to hold illustrations, 6-ft. 
electric cord, heat resist. plate glass mirror. 
Stock No. 80,066-ET...... $42.00 Postpaid 


MOLECULE KIT 


The low-priced kit can be 
used to make many molec- 
ular and crystal models 
Consists of 50 sponge rubber 
balls, 1 inch in diameter and 
50 wooden sticks, 6” x !/s” 
that can be cut to any de- 
sired length. Balls may be 

U painted, after assembly, to 
standard molecular model colors. With this one 
kit, molecules with up to fifty atoms’can be made. 
Several kits can be used to make up more complex 


models. 
Stock No. 30,413-ET.......... $2.50 Postpaid 
LOW-COST VERSATILE SPECTROSCOPE 
+. Ideal for school use. Can be 


used with transmission diffrac- 

tion ting replica (a piece is 

= supplied) or with prism. It 

has a rotating prism table with 

scale. The telescope arm pene is through 120°. 

10X eyepiece is standard microscope size with ret- 

icle. Slit is adjustable. Optical system includes 

two achromatic 25mm diam. 122mm. f.l. lenses. 

Arms extend from 5” to 8” for focusing. Diameter 

of base is 6” overall height 4” and overall width 
approx. 14”. Instructions included. 

tock No. 70, $39.50 Postpaid 


NEW! ROTATING MICROSCOPE STAGE 
Shows Top and SIDES of Subject! 


brand-new development of 
Edmund, this Rotating Micro- 
scope Stage permits examination 
of top and sides of specimens and 
tiny parts without moving subject 
olding by hand. Angled first 
ce mirror allows this top-and- 
side inspection. A touch of the 
finger revolves center platform and 
rotates subject under microscope. 
Flat edge of wheel indicates com- 
lete revolution. Ideal for lab; quality control! 
Brurdy me with plastic rotating parts— size 
x 


Stock No. 50,269-ET Eye $9.95 Postpaid 


SEND FOR OUR 


FREE CATALOG! “ET” 


128 PAGES! FEATURING 
over 1000 optical, science, 
and MATH BUYS 


MANY TEACHING AND 
LEARNING AIDS. 


Components and instruments for 
Lab, school or home uses. 


Countless war surplus bargins—ingenious optical 
tools from foreign lands. ‘Thousands of optical 
components: Infrared telescopes, snooperse0)es, 
microscopes, magnifiers, lenses, prisms, wees, 
mirrors, ies of all descriptions. 
Shop and Catalog of America’s greatest 0) ical 


@ mart. 


Request FREE Catalog ‘‘ET” 


. SEND CHECK OR MONEY ORDER. . 


. SATISFACTION GUARANTEED! 


BARRINGTON, NEW JERSEY 
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Torsion’s new line of weight-loading dial balances retains all the proved 
advantages of the unique Torsion principle which eliminates knife edges 
and guarantees long-lasting accuracy. 

Since Torsion introduced the “fine weighing” dial over a year ago, users 
have reported substantial savings in weighing time. Now Torsion has 
added a “weight-loading” dial which enables the user to “dial in” 
additional weights as described in the specifications for each new balance. 


Both dials can be used without arresting the balance. 

By using two dials, one for weight loading and one for fine weighing, 
Torsion has cut weighing time even more. 

With Torsion’s new two-dial feature, the time-consuming handling 

of small, loose weights has been eliminated. In addition to faster weighing, 


Torsion’s new dial balances with weight loaders minimize the possibility 
of weights becoming inaccurate from rough handling. 


Ask your laboratory supply salesman for a demonstration 
or write for complete specifications. 


Ye Torsion Balance Gem/any 


Main Office and Factory: Clifton, New Jersey 
Sales Offices: Chicago, San Francisco 


A TORSION MODEL DWL-3 


Capacity: 200 grams 
Weight-loading Dial: up to 9 
grams by 1 gram increments 

Fine Weighing Dial: | gram by 
.02 gram graduations 
(Readability: .005 g) 


TORSION DWL-5S 

Capacity: 500 grams 
Weight-loading Dial: up to 90 
grams by 10 gram increments 

Fine Weighing Dial: 10 grams by 
.1 gram graduations 

(Readability: .02 g) 


C TORSION DWL-2 


Capacity: 120 grams 
Weight-loading Dial: up to 9 
grams by 1 gram increments 

Fine Weighing Dial: 1 gram by 
.01 gram graduations 
(Readability: .002 g) 


TORSION DWL2-1 
Specifications are same as the DWL-2 
except that this model has scoop 

for seeds or other bulky material. 
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WIS ES 
presents 


NEW 


right-a-weigh one-pan 
analytical balance 
by Ainsworth 


The original Ainsworth 
Right-A-Weigh, one-pan 
analytical balance has 
been very popular for 
the last five years be- 
cause it is fast, accurate, 
easy - to - use, practical, 
and has the quality and 
the dependability of all 
Ainsworth balances. 


NEW FEATURES OF NEW MODEL SC 


@ COMPACT CASE — Lighter, smaller, smoother. 


@ COMPENSATED BEAM — More accurate, sturdy, 
stable. 


@ LIGHT, LARGE WEIGHING CHAMBER — Beiter 
visibility of sample. 


@ INDEPENDENT PAN-BRAKE — Adjusts pan before 
beam release. 


@ WRAP-AROUND TOP — Interior better protected, more 
accessible. 


@ EASY WORKING DOORS — Comfortable finger-grips. 


@ GEARLESS DRIVE FOR COUNTERS — Smooth and 
reliable, 


Write for further information 


New York Laboratory Supply Co., Inc. 


76-78 VARICK STREET NEW YORK 13.N.Y 
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Another New Pioneer Product 


FILTER 


Made of 
Corrosion-Free 
Polyethylene 


Hose Connects 
& Disconnects 
Instantly 3 


The perfect answer to your aspirator prob- 
lems! Does everything the old-fashioned 
metal pump does—and MORE! Made of 
relatively inert polyethylene—handles even 
highly corrosive filtrates safely. Works as a 
suction tool to draw up spilled acids, too— 
automatically dilutes acid with water which 
operates pump. 


Operates efficiently on all water pressures, 
from 11 pounds up. Features integral check 
valve—plus tapered, serrated hose connec- 
tion which takes up to 3/8” tubing and per- 
mits instant disconnecting of filter flask. 
Made with 3/8” IP male thread faucet con- 
nection. Additional tubing connectors are 
available at very moderate cost. 


Price 
Each 1.60, Doz. @ 1.45, Case (72) @ 1.30 


Additional Tubing Connectors 
Each .10, Dozen 1.00, Case (144) 8.64 


Through leading supply houses. 


Send for catalog of complete line. 
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DETACH 


SECULAR EQUILIBRIUM 


TESTED 


(A Chem Ha 


Submitted by: R. B. Escue, Jr.. North Texas State College, Denton 
Checked by: John L. Winslow, Haslett High School, Michigan 


PREPARATION 


Attach a short length of capillary tubing 
ra nozzle to the tubular end of a drying 
‘ube. Test rate of flow and adjust, if re- 
uired, by heating to decrease the size of the 
opening. Repeat with other units to be 
used and attach to a support so that the 
‘iquid from one tube is discharged into the 
next below on the support as indicated in the 
diagram. 


DEMONSTRATION 


Introduce a steady stream of water from 
ihe nozzle into the upper drying tube. The 
water level will adjust so as to establish an 
equilibrium condition such that the rate of 
inflow and outflow become equal. This 
will be repeated in each reservoir. Those 


having small nozzles will require a large 
volume before attaining the same equilib- 
rium condition. Changing the inflow rate 
will produce a compensating variation in the 
water levels of the entire series. 


REMARKS 


The reservoirs may be labelled for succes- 
sive members of the same radioactive series 
with the tubing playing the role of a long- 
lived parent. For clarity, the drying tubes 
should be identical. A drop of ink or crystal 
of KMnO, may be added to the upper reser- 
voir to improve observation from a distance. 
A single unit can be used to display equilib- 
rium in reversible reactions by relating in- 
flow to rate of product production and out- 
flow to rate of the opposing reaction. 
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DEMONSTRATION 


ORYING TUBE 


RUBBER TUBING 
NOZZLE 


October 1960 


REDOX HALF-CELL REACTION 


PREPARATION 


Clean the surface of a piece of good quality zine by 
Decant and replace by 


immersing briefly in 3 N HCl. 


Submitted by: R. B. Escue, Jr., North Texas State College, Denton 
Checked by: William L. Love, St. Petersburg Junior College, Florida 


copper or platinum wire. Bubbles of hydrogen will be 


evolved from the wire. 


REMARKS 


sufficient 1 N Hg(NO,)2 to cover. When the surface 
has been covered with a shiny amalgam coating, remove 
the zinc and wash. Store in water until used. 


DEMONSTRATION 


Place treated zinc in test tube and cover with dilute 
acid (3 N HCl). 


Touch the metal with a piece of 


Mossy zine does not function as well as chemically 
pure sheet or rod. The equations for the half reactions 
are: Zn Zn++ + 2e and 2H+ + 2e He. This 
second reaction will not occur on the coated zinc metal 
because of the high overvoltage for hydrogen on mer- 
cury. When contact is made, the electrons will flow to 
the wire and there be supplied to the hydrogen ions. 
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On call for your needs 


INFORMATIONAL 
AIDS 


@ GENERAL INTEREST FILMS 
@ HOW-TO-DO-IT LITERATURE 
@ GENERAL AND DESIGN LITERATURE 


ALUMINUM COMPANY OF AMERICA 
Motion Picture-Educational Dept. 
802-K Alcoa Building 

Pittsburgh 19, Pa. 


Gentlemen: 


Please send your free Alcoa Informational Aids 
booklet to: 


Name 


Street 


City Zone___State 
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This 100-page book on the desiccating agent 
which has served the chemical and engineering 
industries for 25 years will be sent to you without 
obligation. 


“DRIERITE AND ITS APPLICATIONS” 
provides useful data on the relations of water 
vapor to air and other gases, an outline of the 
properties and behavior of DRIERITE, and 
illustrations of equipment designed for particu- 
lary drying processes. 


The original scientific papers are reprinted in 
full: 


SOLUBLE ANHYDRITE AS A 
DESICCATING AGENT 


1. Preparation & General Characteristics 
2. Drying of Organic Liquids 


The book is completely indexed with many 
references to regeneration, laboratory pro- 
cedures and methods, and industrial practices. 


There will be no sales follow-up to your request. 


W. A. HAMMOND DRIERITE COMPANY 


Xenia, Ohio 
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____Kedak reports on: 


Eastman Organic Chemicals with a little more ginger... the parts-per-billion business 


¥ 


Scientific Supplies Co. E. H. ‘spe and Co. Fisher Scientific Co. Fisher Scientific Co., Fisher Scientific Co., Howe & French, Inc. Fisher Scientific Co. 
Seattle Chica; Chica, Ltd., Toronto Ltd., Montreal Boston Boston 


i 
MU 2-3460 SP 7- 72900 co 1-121 HO 1-6333 RI 8-8711 HA 6-5910 EX 5-7800 


Number, please 


There are some 3800 Eastman Organic Chemicals 
for the laboratory, as you well know. That they 
are reliable in quality and useful in their diver- 
sity is beyond argument. It’s the getting hold of 


Braun-Knecht-Heimann- Geo. T. Walker & Co. | them as quickly as you would like that has at postllCorp. Will-New York Inc. 
San Francisco Inc., Minneapolis i i = lew York City 
Co., in the past been a source of—well, never ek, 


From now on the situation will be a lot better. 
At all the points represented by these ladies, 
substantial inventories of a very long list* of 
Eastman Organic Chemicals are now maintained. 
Should you call when the people who understand 
Saf i Chemical Abstracts nomenclature are out to } 
Van waters & Rogers, i Scientif . lunch, just order by Eastman number. Fisher Scientific Co. E. H. Sargent & Co. 

10 


: . New York Cit Spri id, N. J. 
Ve east TU 2.2028 There are going to be fewer and fewer items that have WA 4.7200”. ae 


to be shipped directly by Eastman Organic Chemicals 
Department, Distillation Products Industries, Rochester 
N. Y. (Division of Eastman Kodak Company). 


*The new Eastman Organic Chemicals catalog is GREEN. 
If your copy isn’t green and doesn’t say ““No. 42,” then it isn’t 

up to date. Many changes are incorporated in Eastman Organic 

Chemicals List No. 42. A copy of it has now been mailed to every 

living soul of whose interest we are currently certain. We thought 

we had better remind you that if you haven’t received the new . agmeg 

Braun Chemical Co. Fisher Scientific Co. green one by now, its absence indicates we don’t know you Fisher Scientific Co. General Chemical Div. 
Los Angeles St. Louis want it. Pittsbur, ee ia 

AN 9-9311 MO 4-2624 EX 1-1 WA 2-1234 


Pes 


E. H. Sargent and Co. W. H. Curtin & Co. —- Chemical Div. Will Corp. of W. Va. North-Strong Corp. Fisher Scientific Co. Fisher Scientific Co. 
allas Houston WA 3-1661 wx South Charleston eT Md. Silver = , Md. King of Prussia, Pa. | 
FL 2-8411 Dallas RI 7-2503 PO 8-1281 LO 5-5141 JU 7080 BR 9- } 


New Orleans TU 0475 


Spectroscopy in electronics Think of the old days, he suggests, or absence of certain chemical ele- 
We wish we could inspire several dozen when electronics meant radio and the ments in the range of parts per 


more persons to enter the craft of emis- man at the end of the radio assembly billion. 

sion spectrography. They would be- line was given plenty of adjustable re- How determined? 

come customers for Kodak Spectrum sistors, capacitors, and coils on the By emission spectrography. 

Analysis Plates and Films as well as oc- chassis to adjust in compensation for Is this easy? 

cupants of a secure place in technical the unpredictable characteristics of the Not particularly. 

society, one of waxing importance. vacuum tubes. Electronics isn’t that What’s one way to start surveying 
To convince that the importance in- way any more, he implies. Today elec- the techniques? 

deed waxes we could send copies of a tronics is supposed to assume that its Writing for a copy of “Spectros- 

disquisition written by one of our deal- solid-state devices and the cathodes of copy in Electronics” to Eastman 

ers, a gent willing to undertake some its vacuum tubes will behave predicta- Kodak Company, Special Sensi- 

deep thinking and digging out of useful bly within very narrow limits. tized Products Division, 

information in hope of the favor of an And what sets these limits? Rochester 4, N. Y. 


order. Among other things, the presence 


This is another advertisement where Eastman Kodak Company 
Probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 
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No. 2168 


—for an introduction to precise radioactivity measurements 


LEARN RADIOISOTOPE TECHNIQUES—SCALER OPERATION 
NO AEC LICENSE REQUIRED 
ALL COMPONENTS OF RESEARCH QUALITY 


The “Nuclear Training System” is a complete It includes a sensitive end-window Geiger tube, 
package of thoroughly reliable equipment de- decade scaler, interval timer, sample mount, 
signed for any physics, chemistry, or biology lab- sample pans and pipette, set of radioactive re- 
oratory seeking to teach the essentials of radia- agents, and comprehensive manual of introductory 


tion phenomena and applications. radioisotope experiments. 


No. 2168. NUCLEAR TRAINING SYSTEM, Complete Each, $652.00 


No. 2168A. RADIOISOTOPE SET, only. Eight reagents, micropipette, syringe, 100 
sample pans. As furnished in No. 2168. Set, $34.50 


write for descriptive circular 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880————— 
1515 SEDGWICK STREET; DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 
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Elements of 


General Chemistry 


by Jay A. Young, King’s College, Pennsylvania 

This book offers theory as an explanation of phenomena 
* introduces a new method of problem-solving that involves 
overt recognition of things not explicitly stated in the prob- 
lem ¢ emphasizes modern chemical nomenclature * em- 
ploys a conversational tone throughout « begins cach 
chapter with a brief review of the preceding chapter and 
ends with a summary ¢ requires no prerequisites except a 
minimum of algebra « discusses the nucleus in modern 
terms * contains questions and problems with answers, 
line drawings, charts, graphs, tables and a glossary of new 
terms. 

1960 466 pp. Text price: $6.95 


Atoms, Molecules and 
Chemical Change 


OU TS TA NDING by Ernest Grunwald and Russell H. Johnson, both of the 


Florida State University 
The authors have employed a particularly clear study of sci- 
TEX TS ence, contrasting the macroscopic world of observation with 
the submicroscopic world of chemical theory. The organi- 
zation of their text generally follows the historical develop- 
ment of each given concept for a better understanding of the 
scientific method. Major features: historical approach to 
the subject to help non-science students ¢ emphasis on facts 
and principles of pure chemistry rather than on specific ap- 
plication * no mathematical prerequisites * class tested 
material used. 


1960 252 pp. Text price: $6.00 


Synthetic 


Inorganic Chemistry 

by William L. Jolly, University of California, Berkeley 
Designed for the training of creative chemists, this text is 
designed to show how the specialist in synthetic inorganic 
chemistry thinks.—It serves the dual purpose of supplement- 
ing the lecture material and serving as a laboratory manual 
for a course in preparatory inorganic chemistry. The text 
covers the most advanced laboratory techniques and presents 
many sample problems. It covers both the theoretical and 
practical aspects of synthetic inorganic chemistry. 
1960 224 pp. Text price: $6.00 


INTRODUCTION TO SEMIMICRO-QUALITATIVE ANALYSIS | 
Third Edition 
by C. H. Sorum, University of Wisconsin 


This well-developed text is brief enough to be covered in one 
semester yet complete enough to give the student the background 
needed for quantitative analysis and subsequent courses in analy- 
tical chemistry. A new alternative test for antimony has been 
added and details of many procedures have been modified, thus | 
making the identifications and separation of the arsenic group | 
sulfides and of the cations of the copper-arsenic group. | 
November 1960 272 pp. Text price: $3.50 


To recsive approval copies, write: Box 903, Dept. JCE 


PRENTICE-HALL, Inc. 


Englewood Cliffs, New Jersey 
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NEW!—— 


A brief book 
showing the major 
changes in today’s 

genetic theory 

effected by the 
revolutionary new 

discoveries in 
chemical genetics! 


TRA US S 


OUTLINE OF 
CHEMICAL 
-—GENETICS— 


Published by 
W. B. Saunders Company 


Dr. Strauss has written this book 
especially for those who know of 
the startling developments in chem- 
ical genetics, but have not had 
the opportunity to see how genetic 
theory as a whole has been affected. 
You'll find a concise, yet complete 
account of the chemical nature and 
behavior of the hereditary unit. 
- DNA is fully covered with infor- 
mation on its structure, synthesis 
and distribution to progeny. 
Brief material on the principles of 
genetics (what.a gene is, its size, 
etc.) provides non-geneticists with 
a fuller understanding of the infor- 
mation in such chapters as: The 
Molecular Meaning of Genetic Re- 
combination; Mutation as a Chemi- 
cal Process; Nucleocytoplasmic Re- 
lationships and the Problem of Pro- 
tein Synthesis. Over 300 references 
to the more detailed literature are 
included. 
By Bernaro S. Strauss, Ph.D., Associate 
Professor of Microbiology, University of 


Chicago. 188 pages, 6” x 914”, illustrated. 
$5.00. New! 


ORDER TODAY! 


. B. SAUNDERS COMPANY 
West Washington Square 
Dept. 400 
Philadelphia 5, Pa. 


(_] Remittance enclosed 


STRAUSS-CHEMICAL 
GENETICS $5.00. | 


I Please send me: 
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BOOK REVIEWS 


Ever since the discovery of the ex- 
tremely toxic nature of fluoroacetic acid 
there has been a great deal of work devoted 
to this compound and to the organic flu- 
orides as a whole. It was soon found that 
monofluoro aliphatic compounds were 
either violently toxic also, or almost 
completely nontoxic. Further study 
showed that any compound which could 
be converted in the body into fluoroacetic 
acid belonged to the toxic group. Thus 
a large number of organic fluorides are 
potentially vicient poisons. In view of 
the increasing use of these compounds 
in modern industry, it is well to have the 
present book available. Even such non- 
toxic substances as Teflon can give rise 
to toxic compounds by pyrolysis. Any 
worker in fluorine chemistry should keep 
this reference handy. 

The reason for the toxicity of fluoroace- 
tic acid is now considered to be its ready 
reaction with coenzyme A to form the 
fluoroacetyl coenzyme, which blocks fur- 
ther reaction in the Krebs cycle and results 
in the accumulation of fluorocitric acid. 
This reaction has supplied a new and 
extremely versatile tool for the investiga- 
tion of the metabolic reactions of almost 
any class of aliphatic compounds into 
which a fluorine atom can be introduced. 
As a result, our understanding of the reac- 
tions of a large number of substances in 
the body is now well understood. The 
present book covers this material in de- 


tail, and is thus an essential referenc: fo; 
almost any biochemist. 

In addition, for the laboratory worker. 
there are full details for the prepar:tioy 
of the important compounds, and rejorts 
of their properties and toxicities. Ey. 
tensive coverage of the literature, a good 
index, and convenient form (the book js 
a paperback) make for easy usage. This 
book is highly recommended. 


Henry M. LeIcesrep 
College of Physicians and Surveons 
San Francisco, California 


Thermodynamic Principles for 
Chemical Engineers 


Roger Gilmont, Polytechnic Institute 
of Brooklyn and Manostat Corpor: tion, 
New York. Prentice-Hall, Inc., Engle 
wood Cliffs, New Jersey, 1959. xxv 
+ 339 pp. Figs. and tables. 16 x 
23.5 cm. $8.25. 


Most readers may have the same feeling 
as this reviewer when he first saw the title 
of this book, ‘“‘What, another chemical 
engineering thermodynamics book?’ Aft- 
er thumbing through this book the first 
time, the reader will feel that this book 
stresses the basic principles more than the 
usual books on the same subject. [spe- 
cially those interested in phase equililrium 


(Continued on page A684) 


Why Not Write Now 
For Our New 


SCIENCE CATALOGUE? 


containing 


BOOKS 


university and research standard 
currently available in the 
english language, in the fields 
of 


CHEMISTRY 
PHYSICS 
GEOLOGY 


British Books are Inexpensive 


JAMES THIN 


UNIVERSITY BOOKSELLER AND PUBLISHER 
53-59 SOUTH BRIDGE, EDINBURGH 


SCOTLAND 
WE SPECIALIZE IN SENDING BOOKS TO OVERSEAS CUSTOMERS 


ASTRONOMY 
BIOLOGY 
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FOR MODERN CHEMISTRY— 
MODERN CHEMISTRY TEXTS 


From Macmillan’s 1961 Spring List 


The new edition of this introductory textbook 
COLLEGE CHEMISTRY is compact and completely up to date. The au- 
thors examine the major theoretical principles 
A Systematic Approach. Second of the structure of matter and chemical reac- 
Edition tions, emphasizing the correlation of structure 
By HARRY H. SISLER, University of & on 
Florida, and CALVIN A. VANDER WERF P 
and ARTHUR W. DAVIDSON, both of After a basic and detailed discussion of 
the Unversity of Kansas water, hydrogen, and oxygen, the chemistry 
of the other elements is presented in terms of 
families in the periodic system. Metals are 
given unusually thorough treatment, and there 
are new chapters on nuclear chemistry and 
rocket fuels. Numerous exercises and illustra- 
tions are included. 


This textbook, designed for introductory 
courses, provides students lacking background 
TEXTBOOK in physical chemistry with a clear understand- 
OF INORGANIC ing of basic chemical behavior and the latest 
theoretical concepts in inorganic chemistry. Its 
CHEMISTRY emphasis and organization are unique among 
By S. YOUNG TYREE, University of undergraduate texts. 


Bell The authors present the basic descriptive 
Se See chemistry of all the elements, organized ac- 
cording to the periodic table. For each group 
of elements, they examine occurrence and his- 
tory, preparation of elements, and physical 
properties, as well as chemical properties and 
the uses of compounds. 


Available now— 

“Thi ellent and widely used text has been 
OF PHYSICAL should be well received by teachers of . . . 
CHEMISTRY, Taint Bain H. Buckingham, 


By SAMUEL H. MARON, Case Institute 
of Technology, and D. F. PRUTTON, _ The third edition has been revised to offer 
The Food Machinery and Chemical more compact presentation of the material; in- 
Corporation formation on recent developments in physical 

chemistry; 634 problems, many of them new; 
1958, 789 pp., ill., $8.50 and more rigorous mathematical treatment, par- 
ticularly in the discussions of thermodynamics 
and chemical equilibrium. 


Answers to problems available gratis 


The Macmillan Company 60 Fifth Avenue, New York 11, N.Y. 
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BARNSTEAD. 
WATER STILLS . 


DEMINERALIZERS 


AND RELATED 


PURE WATER EQUIPMENT 


FOR EXPANDING 


SCHOOL AND COLLEGE LABORATORIES 


WATER STILLS 


In all models and sizes from % to 
1000 gallons per hour. Produce a 
constant, unvarying, automatic supply 
of the purest distilled water. Operated 
by Steam, Gas, or Electricity. Stand- ducing 5 to 25 g.p.h. No heat or cool- 
ard equipment in leading colleges and ing water needed. 


universities. 5 INTERCHANGEABLE CARTRIDGES 
EXPAND USE DO 5 WATER PURI- 
FICATION OBS 


LAB DEMINERALIZERS 


Left, Model BD-1 produces 5 to 8 
g-p.h. Direct Reading Meter indicates 
water purity at all times. Right, Model 
BD-2 operates under pressure pro- 


LABORATORY 


WATER BATH STERILIZERS 


Strong, durable construction. Portable. Rolling door or hinged door . . . 24 
Bottle feed or hose connection. Inside different models. Double-wall type 
shelf for flasks. Six outside openings. with inner sterilizing chambers of 
14-tube holder. Polished Monel ex- corrosion-resistant metal . . . remov- 
terior, Built-in switches and pilot light. able shelves . . . completely insulated 
. . . Stainless steel finish. Steam, Gas, 
or Electrically heated. 


Write For Literature 


() Catalog G on Water Stills (] Bulletin 140-A—Demineralizers 
(] Bulletin 151 on Water Bath (] Bulletin 142-A on Sterilizers 


TRADE MARK REG. U.S. PAT. OFF. 


arnstea 


STILL AND STERILIZER CO. 


65 Lanesville Terrace, Boston 31, Mass. 


OTHER BARNSTEAD PURE WATER PRODUCTS INCLUDE: SINGLE, DOUBLE, AND TRIPLE 
STILLS; WATER DEMINERALIZERS; LABORATORY STERILIZERS; DISTILLED WATER HEATERS; 
PARAFFIN DISPENSERS; WATER BATHS; PURITY METERS; AND SUBMICRON FILTERS. 
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BOOK REVIEWS 


and phase transition will feel that ro. 
fessor Gilmont slanted this book in their 
direction even though he makes no c'aim 
to do this. His method of approach and 
his method of presentation seem n uch 
clearer and, although most expert the: mo- 
dynamacisis will claim that this i. go 
because the book is so elementary, you 
will find that Professor Gilmont achicves 
the same end result as some of the 1ore 
complex treatments. 

Readers will like the section on Bibli- 
ography for Supplementary Reading for 
each chapter in the book. He leaves some 
detail discussion and explanatory dis. 
cussion to the six appendixes covering 
33 pages: Ideal Gas Law, Mathematical 
Relations Used in’ Thermodynanaics, 
Graphical Calculus, ‘Partial Quantities, 
Taylor’s Series Expansion, and Determi- 
nants. 

The chapter titles are 1, Introduction 
(5 pages), 2, Thermodynamic Observables 
(18 pages), 3, First Law (7 pages), 4 
First Law Applications (14 pages), 5, Sec- 
ond Law (15 pages), 6, Free energy (4 
pages), 10, Generalized Types of Thermo- 
dynamic Functions (24 pages), 11, Intro- 
duction to Chemical Thermodynamics 
(17 pages), 12, Homogeneous Equilib- 
rium of Chemical Reactions (15 pages), 
13, Heterogeneous Equilibrium (22 pages), 
14, The Phase Rule (16 pages), 15, Ex- 
perimental Determination of Chemical 
Potential (30 pages), 16, Application of 
Equilibrium (31 pages), and 17, An In- 
troduction to Irreversible Thermody- 
namics (22 pages). 

In the few pages (Chapter 17) on Ir- 
reversible Thermodynamics, the author 
discusses the Onsager relationships as a 
law rather than establishing the principle 
by a statistical mechanical proof based on 
microscopic reversibility. He also covers 
in this chapter the basic equations for 
thermoelectricity, the generalized basic 
equations, and the application of these 
basic equations te thermomolecular flow 
of gases as well as the application to chem- 
ical reaction rates. 

A unique method is used in the presen- 
tation of the problems. Not only are 
all the problems grouped together in 
one place and arranged according to chap- 
ter number, but some are marked with 
a single or double asterisk to signify spe- 
cial problems. Those marked with 
single asterisk are of the individual selec- 
tion type in which the student is given the 
option of selecting his system or data 
from the literature. At the discretion 
of the instructor, specific systems or data 
may be assigned to some or all of th stu- 
dents. Those marked with <ouble 
asterisk are of a group participation ‘ype. 

Most of the readers who are no! espe- 
cially familiar with the field of ch: mical 
engineering thermodynamics, or those 
who have had a course in this » :bject 
some time ago, will gain greatly | om 4 
perusal of this text. 

Joun J. 
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Chemistry of the Amino Acids 


By JESSE P. GREENSTEIN, and MILTON WINITZ, 
both of the United States Department of Health, Education, 
and Velfare. This monumental work is the first written 
in any language which covers the entire chemistry of 
the amino acids, both theoretical and applied. All the 
important aspects of the subject have been covered, with 
the exception of intermediary metabolism. A large 
number of selected preparative and analytical procedures 
are given in detail with starting materials that are 
readily available. Three volumes. Approx. 3000 pages. 
$80.00 prior to Dec. 31, 1960; $100.00 after publication, Jan- 
uary 1961. 


Advanced Organic Chemistry 
Third Edition 


By G. W. WHELAND, University of Chicago. As in 
the previous editions, Professor Wheland stresses the 
resonance theory, because it gives the most understand- 
able description of the states of molecules with inter- 
mediate structures; he also touches on the molecular- 
orbital theory. General principles are the main points, 
and they are illustrated by factual details to show their 
usefulness, and their limitations. 1960. 872 pages. 
$15.00. 


A Manual for the 


Organic Chemistry Laboratory 
Second Edition 


By LEIGH C. ANDERSON, ROBERT C. ELDER- 
FIELD, PETER A. S. SMITH, and WERNER E. BACH- 
MANN, all of the University of Michigan. The second 
edition represents a more teachable and more up-to-date 
version of this well-known lab manual. It includes 
more than 70 preparations involving important types of 
organic compounds and the application of the more 
— reactions. 1960. 185 pages. Spiral Bound. 
$3.90. 


Principles of Unit Operations 


By A. S. FOUST, L. A. WENZEL, C. W. CLUMP, 
L. MAUS, and L. B. ANDERSEN, all of Lehigh Uni- 
versity. The unit operations are presented in this text 
as groups stemming from identical fundamentals. The 


developments are built up from a simplified physical 
mode! or a basic mathematical relation or wg using 
generalized notation. The treatment progresses to the 
more complicated handling of realistic problems by 
applying the general equations to the specific operations. 
1960. 578 pages. $12.50. 


Selective Toxicity 
Second Edition 


By ADRIEN ALBERT, The Australian National Univer- 
sity. The author is concerned here with selectively toxic 
agents—substances which injure some kinds of cells 
and not others, even when the two kinds are growing 
close together. He covers drugs, weed-killers and in- 
secticides. The book is not so much devoted to what 
these substances accomplish, as with the physical and 
chemical means by which they accomplish it. 1960. 
233 pages. $5.50. 


Heterocyclic Compounds 
Volume VII 


Polycyclic Compounds Containing 
Two Hetero Atoms In Different Rings. 
Compounds with Three Hetero Atoms. 


Edited by ROBERT C. ELDERFIELD, University of 
Michigan. As in the preceding volumes of the series, 
no attempt at encyclopedic coverage of the literature 
has been made. Primary emphasis is on critical eval- 
uation of existing information with major attention 
being given to the more recent work. 1960. Approx. 
888 pages. In Press. 


Transport Phenomena 


By R. BYRON BIRD, WARREN E. STEWART, and 
EDWIN N. LIGHTFOOT, ail of the University of Wis- 
consin. Stressing the continuum approach, rather than a 
molecular explanation, the authors treat the subjects of 
momentum transport (viscous flow), energy transport 
Cheat conduction, convection, and radiation), and mass 
transport (diffusion). 1960. 780 pages. $11.50. 


Biochemistry of Plants and Animals 
An Introduction 


By M. FRANK MALLETTE, PAUL M. ALTHOUSE, 
and CARL O. CLAGETT, all of The Pennsylvania State 
University. An integrated, broad treatment of biochem- 
istry is used in this book, in order to cover a wide variety 
of topics in the biological, physical, and agricultural 
sciences. It is a general view of the subject, at the 
elementary level. (It replaces Introduction to Agricultural 
Biochemistry by Dutcher, Jensen and Althouse.) 1960. 
552 pages. $8.50. 


Send for your examination copies. 


JOHN WILEY & SONS, Inc., 440 Park Avenue South, New York 16, N. Y. 
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Haue you examined 


INORGANIC SYNTHESIS, Volume vi 


By Eugene G. Rochow, Harvard University. McGraw-Hill Inorganic Synthesis Series. 


The latest volume in the distinguished Inorganic Synthesis Series. The emphasis of 
this volume is on coordination compounds and “‘complexes.”” Persons interested in the 
preparation of inorganic a erg can get not only specific directions for specific 
compounds from this book, but also hints on general procedures, precautions, and 
laboratory instruments. Intended primarily for research chemists and others who need 
information in the volume for chemical work. Not intended primarily as a textbook, 
but it can be so used. Ready in October 


MODERN NUCLEAR TECHNOLOGY: A Survey for 
Industry and Business 


Edited by Mark M. Mills; Arthur T. Biehl and Robert Mainhardt, both of Aerojet-General 


Nucleonics, San Ramon, California 


This book is the result of a series of lectures given under the Engineering Extension 
Program of the University of California, Berkeley, during the summers of 1956 and 
1957. Each chapter in the volume stands by itself since it corresponds to a lecture given 
by an individual. Contributors are Arthur T. Biehl, Robert L. Carter, E. Richard 
Cohen, Sidney Fernbach, John W. Gofman, Ronald R. Henley, Donald H. Imhoff, 
Jerome Kohl, James A. Lane, C. Rogers McCullough, Robert Mainhardt, Mark M. 
Mills, Burton J. Moyer, Thomas H. Pigford, Richard F. Post, J. C. Rengel, George 
Safonov, Patrick J. Selak, with an introduction by Edward Teller. 352 pages, $9.50 


PRINCIPLES OF CHEMISTRY 


By L. A. Hiller, Jr., University of Illinois; and R. H. Herber, Rutgers University 


As high schools better prepare their students, it becomes necessary to introduce them to 
college chemistry in a more challenging manner. Hiller and Herber is an extraordinarily 
well-written, rigorous general chemistry textbook. Wherever possible, quantitative 
relationships between the various parameters which describe chemical systems have 
been developed to the point where the student can make proper use of these equations. 
The book is designed to acquaint the student with a modern approach to the study of 
chemistry. 735 pages, $7.75 


THERMODYNAMICS, New Second Edition 


By G. N. Lewis and M. Randall (Revised by Kenneth S. Pitzer and Leo Brewer, 
both of the University of California, Berkeley). McGraw-Hill Series in Advanced Chemistry. 


A revision by two top men in their field of a 1923 classic. The informal and much- 
admired style of the first edition has been retained and will make the book very appeal- 
ing to all its readers. Because the last edition of the book was 37 years ago, there is 
much new material included in the new edition, particularly in the middle and late 
chapters. These chapters have now been brought up to the present frontiers of thermo- 
dynamics. Illustrative materials have been brought up to date. As before, illustrative 
problems are worked out in considerable detail. Ready in January, 1961 


Send for Copies 
On Approval 330 WEST 42ND ST. 
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FLAME PHOTOMETRY 


By John A. Dean, University of Tennessee. McGraw-Hill Series in Advanced Chemistry. 


‘che first full-length treatment of a new and extremely popular analytical method used 
by chemists, physicists, and biologists both in academic and industrial research. The 
book offers an approach based on modern flame photometry as practiced with equip- 
ment able to separate the many variables one from another; i.e., photomultiplier tubes 
as photodetectors, prisms (or gratings) with adjustable slit mechanisms to isolate the 
radiant energy, and combustible fuels of different adiabatic flame temperatures. 

354 pages, $11.50 


OPTICAL ROTATORY DISPERSION: Applications to 
Organic Chemistry 


By Carl Djerassi, Stanford University. McGraw-Hill Series in Advanced Chemistry 


The first book to be published on this aspect of modern organic chemistry theory, by 
an internationally known authority. The book considers almost exclusively advances 
made since 1955. It emphasizes applications to organic chemistry and to certain bio- 
chemical fields. Main emphasis is placed on steroids, terpenes, amino acids, and proteins 
and peptides. Dr. Albert Moscowitz, Dr. John A. Schellman, and Dr. Elkan R. Blout 
have each contributed one chapter to this 17 chapter work. 293 pages, $9.50 


NUCLEAR MAGNETIC RESONANCE: Applications to 
Organic Chemistry 


By John D. Roberts, Califernia Institute of Technology. McGraw-Hill Series in Advanced Chemistry 


This brief book is the outgrowth of some forty lectures in which it was attempted to 
explain the phenomenon of nuclear magnetic resonance absorption and the uses of 
high-resolution nuclear magnetic resonance spectroscopy. It will be of service to prac- 
ticing chemists and students as a guide to various applications of NMR spectroscopy 
and an introduction to other authoritative works. Throughout the coverage is illus- 
trative rather than comprehensive. 118 pages, $6.50 


INSTRUMENTAL ANALYSIS AND TECHNIQUES 


By Charles N. Reilley, University of North Carolina; and Donald Sawyer, University of 
California, Riverside 

In this unique manual the authors include experiments illustrating not only analytical 
applications of instruments but also whenever ible, the use of instruments in de- 
termining important physical chemical data. Each experiment has been thoroughly 
tested to insure its workability and ‘“‘cook-book” siadalunie have been avoided. e 
purpose of this manual is not to displace other instrumental texts, but to supplement 
them by providing a set of experiments which will thoroughly test and demonstrate the 
principles discussed in the lecture section of the course. Ready in November 


WRITING A TECHNICAL REPORT 


By Donald H. Menzel and Mrs. Lyle Boyd of the Harvard College Observatory, and 
Howard M. Jones, Harvard College. 


This text stresses the problem of communication as it particularly relates to scientific 
writing. The chapters discuss the logical arrangement of data, the preparation of the 
physical manuscript, the intimate relation of grammar to clear expression, how sim- 
plicity of style produces clarity, and the futility of jargon. In Press 


DOK COMPANY, INC. Send for Copies 


On Approval 
NEW YORK 36, N. Y. 
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Polysaccharides 
of Micro-Organisms 


By MAURICE STACEY 
and SYDNEY ALAN BARKER 


This is a broad, general account of the 
chemical, immunological and medical as- 
pects of a wide range of microbial poly- 
saccharides, the complex carbohydrates 
produced during metabolism by all micro- 
organisms. The first five chapters deal 
with the modern techniques used for the 
isolation, purification, and complete struc- 
tural determination of these complex 
polysaccharides. The remaining seven 
chapters summarize the present state of 
knowledge regarding the polysaccharides 
of gram positive and gram negative bac- 
teria, viruses, rickettsia, moulds, yeasts, 


SSSSSSSSSSSSSSSSOME NEW BOOKS FROM OXFORD 


Graphite and its 
Crystal Compounds 


By ALFRED R. J. P. UBBELOHDE 
and F. A. LEWIS 


A survey of studies on both the physical 
properties and the chemistry of graphite 
and its crystal compounds—materials on 
which research has intensified recently and 
whose thermal properties, high melting 
point, and lubricating action have long 
been exploited. The text describes rela- 
tionships of graphite with its crystal com- 
pounds, with diamond, and other carbons 
which are structurally more complex and 


yeast-like fungi, and protozoa. 


$4.80 


chemically less pure. 


$5.60 


At all bookstores « OXFORD UNIVERSITY PRESS 


“To these crystals add the urine of an ass, and after 
40 days you will find emeralds,”—Democritus. 
Democritus is one of the many alchemists whose 
writings are represented in this book. Alchemy 
is usually ignored in histories of chemistry, yet it 
was inextricably intermingled with true tr 


First inexpensive printing of 
dassic history of early chem- 
istry! 
THE STORY OF ALCHEMY AND EARLY CHEMISTRY 
by John M. Stillman, Now only $2.45 


Perhaps for the first time, you will learn what were 
the ideas held by the early chemists and alchem- 
ists, and what were their materials and methods 
for producing chemical substances. 


Besides covering all the major alchemists and 


for hundreds of years. The author therefore 
covers both subjects in remarkable detail in this 
work, which has been praised as one of the most 
scholarly and authoritative studies of the subject 
ever written. 


Dr. Stillman quotes from scores of rare docu- 
ments, summarizing and discussing the ideas of 
virtually every author of antiquity and classical 
times . touched on chemical matters. His book 
is thus an inexhaustible mine of colorful ma- 
terial, for teachers who want to give their stu- 
dents an understanding of chemistry’s history and 
development and for any other interested person, 


Other Dover Books 


DYNAMICAL THEORY OF GASES, Sir James Jeans. 
Classic work on the theory of gas in a steady state, 
thermodynamics, quantum theory, Boltzmana 
and Maxwell,ete. 444pp. = 
aperbound $2.45 


THE PHASE RULE AND ITS APPLICATIONS, A. Findlay. 
“Standard work on the subject,’ Nature. Brand 
new material on binary, = systems. 9th 
revised edi ion. 506 pp. 53/s X 8. rs 


FADS & FALLACIES IN THE NAME OF SCIENCE, Mar- 
tin Gardner. Flying saucers, Atlantis, Bridey se mal 
phy, Rhine and ESP, Reich and orgone ener, 
much more. 349pp. 53/sX 8. Paperbd. $1. 


of antiquity and the Middle Ages (the 
Leyden Papyri, the works of Zosimos, Albertus, 
Isidore of Seville, Vincent of Beauvais, Roger 
Bacon, etc.), the author discusses every important 
chemist up to the birth of modern chemistry with 
Lavoisier, Boyle, Cavendish, Lomonosoff, An- 
dreas Marggraf, Priestle Scheele, together with 
their most significant ‘aereiee. This is the 
first inexpensive reprinting of this classic history, 
which has brought up to $15 a copy on the out-of- 
print market. 

Formerly “The Story of Early Chemistry.” 
246-item bibliography. Index. xiii + 566 pp. 
53/8 X 8. Paperbound $2.45 


ATOMIC SPECTRA AND ATOMIC STRUCTURE, G. 
Herzberg. Excellent general survey for chemists. 
Atomic theory, line spectra, electron spin, etc. 
270pp. 5%/s XxX 8. Paperb. $1.95 


Rawcliffe. Rational 
y gazing, stigmata, ESP. 
dian rope trick, dowsing, automatic writing, to 
53/s X 8 Paperbd $2.00 
THE STRANGE STORY OF THE QUANTUM, Banesh 
. Readable, non-mathematical account of 
brilliant. concepts of Planck, Einstein, Pauli, 
Broglie, Bohr, Schroedinger, Heisenberg, — 
man, etc. Up to 1959. 275pp. 5%/s x 
Paperbd. 


HIGHER ere FOR STUDENTS OF CHEM- 
ISTRY AND PHYSICS, J. W. Mellor. Calcuius, prob- 
ability, differential equations, etc., built out of 
lab situations. ‘If the reader is not 
amiliar with this book, it will repay him to ex- 
amine Chem. & Engineering News.  662pp. 
53/3 X 8. Paperbd. $2.25 
INGENIOUS MATHEMATICAL PROBLEMS & METH- 
GDS, L.A.Graham. 100 provocative, fresh prob- 
lems for engineers, mathematicians. Number 
theory, statistics, inversions all made use of. First 
publication. 254pp. 5%/s X 8. Paperbd. $1.45 
TERNARY SYSTEMS, Georg Masing. The only ele- 
mentary but sound introduction to the funda- 
mental theory of ternary systems. Concrete, lucid. 
“Any student of the pao rule will find this a val- 
uable addition to his library,” JOURNAL = 
CHEMICAL EDUCATION. Translated by B 
A. Rogers, Bibliography. Index. 166 illus. iv 
+ 173pp. 55/s X 8%/s. Paperbound $1.45 
GREAT IDEAS OF MODERN MATHEMATICS, J. Singh- 
No math needed to understand verbal presenta- 
tion of topics in modern math: sets, groups, cal- 
culus, Larne logic, number theory, ete. 322pp. 
X $1.55 


mrrpopuCTION TO SYMBOLIC LOGIC, Susanne 


Langer. Best non-technical introduction. 368). 


Paperbd. $1.75 
pool ACCOUNT OF THE HISTORY OF MATHE- 
MATICS, W. Rouse Ball. Standard ———— non- 
technical history. Calculus, 1900. 544 
Paperbd. $0.00 
MANUAL OF CHESS, Dr. Emanuel Lasker. Wo ld 
Champion for 25 years provides extrem ly 
thorough, detailed coverage of all aspects of che-s. 
79pp. Paperbd. $200 
Dent. 315, Dover Publications, Inc. 180 Varick | 
NLY., 14, N.Y. | 


| Please send me the following books: 
| Tam enclosing $___ in full payment. Please ad 
| 10¢ postage per book on orders less than $5.00 


City .. 
| GUARANTEE: All books returnable within | 
| days for full refund. No questions asked. 
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IN THE LAB-- 
use TIME TAPE for best results! 


Proven superior by actual use. Here is the 
toughest, most durable pressure-sensitive 
tape available. WRITE ON IT! TYPE ON IT! 
Acid, water, dirt, grease or heat don't 
affect it! Withstands temperatures from 
+250° to —70°! A variety of colors avail- 
able in plain or pre-printed to your specs. 
Numbers, identification, warning and many 
other time-saving uses can cut costs and in- 
crease efficiency. 


For samples and prices 
write te — Dept. gst 


STICKING 


LABELS 


Caves 


PROFESSIONAL TAPE CO., INC. 
355 Burlington Ave., Riverside, Ill. 


-70° 


ANNOUNCING TWO NEW FEATURES OF THE 
DISTINGUISHED EDUCATION PROGRAM OF 
THE MANUFACTURING CHEMISTS’ ASSOCIATION 


GUIDE TO EDUCATION AIDS AVAILABLE FROM THE CHEMICAL INDUSTRY 


A 20-page booklet describing contents and sources of more than 150 brochures, 
folders, bulletins, flow-charts and other literature, prepared by the Association’s 
Member Companies and MCA itself. Screened by nationally known authorities, 
these materials have particular value to teachers and students of chemistry. It’s 
a companion piece to MCA’s “Film Guide to Chemicals, Chemistry and the 
Chemical Industry.” Single copies free to educators. 


CAREERS AHEAD IN THE CHEMICAL INDUSTRY 


A fully illustrated presentation of the numerous opportunities offered by one 
of America’s fastest growing major enterprises. Featured are the results of a 
recent interview with industry executives indicating the personal and professional 
qualifications expected of candidates for employment. It’s valuable not only 
to those who hold the title “Counselor,” but also to teachers, parents, and 
senior-high students themselves who guide each other into the days ahead. 

Up to 20 complimentary copies provided to any one school. 

Address requests to: 


Director of Education 
Manufacturing Chemists’ Association, Inc. 
1825 Connecticut Avenue, N. W., Washington, D. C. 


(For description of MCA’s entire aid-to-education program, also ask for a copy of “An Industry Helps Our Schools.” ) 
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All New! Improved! 


CENCO® 


CYLINDRICAL OVEN 


ydroascorbic Acid; Desoxycorticosterone 
Dialuric Acid; 


Acid; 
es, jucuronides yceraldehyde Phosphate yeylglycyliglycine 
Dependable for all types of Glycvllevcine, Glyeyltry Glyeyltyrosine; Hexe- 
cid; a-Hydroxyphenazine -Hydroxystearic ac joacetamide 
ast uniform o-lodosobent ate nouscorbie Acid, Acid) 
ting. 'ynurenic Ac bionic Ac’ eucylglycine; Leucyltyrosine 
Acid; Lithium Amide, Margatic "Acid, ‘Menthol Glucuron- 
i i thyl-bis-Chloroeth lami thylerotonic Acid; 3-Methyl- 
one ‘osine; -Naphthaleneacetic Adi 7 N-Naph- 
Thumb release Nitrosomethylurea; Nordihydroguaiaretic Acid; Osmic Acid; Para- 
/ Z banic Acid; Penicillinase; Peroxidase; Phenolohthalein Glucuronide; 
door control. Now Phenylpyruvic Acid; Phosphopyruvie Acid; Pregnenolone; 
Aci um Amide; Sodium Fluoroacetate ingomyelin ine 
enyl; m-Terphenyl; p-Terpheny ioma -Tocophero 
Write for i Tocopherol, B-Tocopherol Ph ocopher 4 
Bulletin 5B. Tropic Acid; cryst.; Uridine, Uro- 
7 Ursolic Acid; Vitamin Biz. 


CENCO the most | line of scientific in- 
struments and laboratory supplies in the world. . Ask us for others! 


CENTRAL SCIENTIFIC CO. 
1718-E Irving Road Chicago 13, Illinois 
® 


= Mountainside, N. J. 
Birmingham Santa Clara Los Angeles Tulsa 


23 West 60th St. New York 23,N. 
Telephone Plaza 7-6317 


These can be ignited to extremely high tempera- 
tures without cracking of the filtering discs or 
alteration of the pore size. Easily cleaned and 
made ready for re-use. Carefully controlled pore 
sizes in 3 ranges for bacteriological separations 
and filtering of fine and coarse precipitates. 


Special forming techniques have resulted in a 
porous disc formed into the crucible wall in such 
a way as to prevent cracking or dropping out dur- 
ing ignition or use. Made of the same high quality 
materials as Coors Chemical Porcelain, the disc 
will not disintegrate when acids (except HF) or 
moderate alkaline solutions are in contact with 
the porous medium. 


Write for Bulletin 


GOLDEN 


COORS PORCELAIN COMPANY co orapo 
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Acenaphthylene; Acetonedicarboxylic 
a-Acetylindole; 3-Acetylpyridine; Acetylthiocholine lodide 
Aconitic Acridine Hydrochloride; Adenosine Diphos 
Adonidine; Alanyliglycine; Alkaloids; 4-Aminopyridine; Am 
el 
ef 
eT 
ep 
vc 
APN INI 
droy 
PH- 
PH- 
— PH- 
PH- 
PH- 
PH- 
PH- 
j 
DELTA CHEMICAL WORKS 
= 
le or trouble-free filtration use 
= 3 
USA 
for. Quality 


Chromatography 
and Electrophoresis, 
Stains and Indicators 


e In plastic coated glass containers for added stability, protection 
inst light, air, bacteria 

e Eliminates any chance of accidental contamination. 

@ Economical, there is no waste. You use only the amount you need. 

e Time saving, there are no delays for reagent preparation. 

@ Prevents accidental spillage, soiled clothing, work areas. 


VOLUTEC—GROUP C: pH AND OXIDATION-REDUCTION 
INDICATORS 


A push of the button gives the exact volume of indicator needed. No need for 
dropping bottles or pipettes. 
Price per carton of 6 
containers 
No. Description 
Methyl! Violet 3. 
Bromophenol Blue 3. 
Methyl Red 
Bromothymol Blue 
Metacresol Purple 
Thymolphalein 
Methyl Blue 


KIT CR-3030 GENERAL RANGE 
INDICATORS 


One each of the above 7 reagents in free carrying 
and storage rack (200 ml containers) $13.00 


WRITE TODAY FOR YOUR COPY OF THE 


NEW, COMPLETE VOLUTEC CATALOG 


Schuco 
mfrs 

MEDI- 
SPRAYS 


SCHUCO SCIENTIFIC 


DIV. OF SCHUELER & COMPANY / 75 CLIFF ST. NEW YORK 38 


Cc 


*PERPETUA” 


TUBE, JAR, BOTTLE 
FILLING MACHINE for 
ointments, solutions 


or liquids 


trom $229.00 


(5 models) 


tablet press for 
tablets up to 20mm. 


$225.00 


Write for details to 


CHEMICAL AND PHARMACEUTICAL INDUSTRY CO., INC. 
90 West Broadway, N. Y. 7, N. Y. BEekman 3-1730 


CENCO® 
COULOMETRIC 
TITRATOR 


FOR RAPID { AUTOMATIC 
TITRATIONS 


‘To determine 


if jet fuel meets 
specification of 

1/1000 of 1% 
mercaptan 

sulphur. This 

device measures 
concentrations 1/10 

of specification maxi- 
mum—1/10,000 of 1% 
mercaptan content to 
meet precision of ASTM 
Methods. Titrates wide 
range of concentrations, 
Write for 


Bulletin 12648, #20928-1 $615.25 


Licensed under patent rights Standard Oil Co. (Ind.) 
CENTRAL SCIENTIFIC CO. 


A Subsidiary of Cenco Instruments Corporation 
1718- E Irving Park Road « Chicago 13, Mlinois 
ind N. 


J. 
Boston Birmingham Santa Clara Los e Tulsa 
Houston Toronto Montreal Vancouver Ottawa 


HELLER 


PROVIDES: 
e CONSTANT TORQUE 


e VARIABLE DC SPEEDS 
FROM AC LINES 


@ Thyratron tubes on the 
Heller GT-21 controller sup- 
ply demanded current by 
converting power in stepless 
variation to the direct cur- 
rent motor. Assures con- 
stant torque as mixes become 
either viscous or fluid. Vari- 
able, reversible motor has 
direct and gear drive. Arma- 
ture shaft speed, 0-5000 rpm. 
Gear shaft 18:1 ratio.Chuck, 
shafts, 3-step pulley included. 


Order from your Laboratory Supply Dealer or write— 


GERALD K. HELLER CO. 
Industrial Road tas Vegas, Nevada 
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CHEMICALS 


MEL-TemP® . . an integrated 
capillary melting pout appara- 
tus reaches 400°C effortlessly 
in only 6 minutes. 

MEL-TEMP is useful to 500°C 
and renders obsolete the usual 
combination of hazardous fluid- 
type bath plus sluggish high 
temperature block. Heater is 
controlled by variable trans- 
former and excellent viewing is 
provided by built-in light and 
lens. Attractive gray hammer- 
tone base occupies only 4”x5”. 


only $97.50 includes 
400°C thermometer and m.p. capillar- 
ies. F.0.B. destination in U.S.A. from stock. 
Write for LABORATORY DEVICES 
Bulletin 60 p.9. BOX 68, CAMBRIDGE 39, MASS. 
ANILINE PHOSPHATE 
| ANILINE ACETATE 
| ANILINE OXALATE 
Some of the many special chemicals we 
i manufacture 


Write for our list of rare chemicals 
%) CITY CHEMICAL CORP. 
132 W. 22nd St. New York 11, N.Y. 


VISUALLY DEMONSTRATE 
FLUORESCENCE wis 1. 


Disposable 
Paper Beaker 


(Graduated) 


For weighing and mixing sam- 
ples that are viscous, sticky, 
“mean to handle” such as 
paint lacquer, resins, high 
polymers, r solutions, 
adhesives, heavy oils. 


and throw awa ave, ry 
lot of 50 bea! 
500 for 12.50; 1000 for Go 


Samples on request 


R. P. Cargille Laboratories, Inc. 
117 Liberty Street, New York 6, N. Y. 


Now OVER 18, 000 


CHEMICALS 


p-Phenylbenzaldehyde 

a-Phenylglucoside 

e Phenylindandione 

2-Phenylindole 

@ Phenyllactic Acid 

@ Phenylmercuric Borate 
e p-Phenylserine 

®@ Phenylthienyl Ketone 

@ Phloxin 

e@ Phosphorus Nitride 


Phosphorus Trisulfide 
@ Phosphotyrosine 

@ o-Phthalaldehyde 

Phthalocyanine 

Phytase 


HEATERS Pierylaulfonic Acid 


* THERMOSTAT-CONTROLLED— 
Maintains liquid temperature to +1°F. 

, LIGHTWEIGHT—Use as 
rod * Pi ABLE—Pluss into 
any 115 V., A.C. outlet * PRECI- 
SION-MADE of acid-resistant stainless 
steel * PRICED FROM $22.50to 

5”to 40” * GUA 


Pinacryptol Green 

@ Pinacyanol Chloride 

Polyporic Acid 

| ASK FOR OUR NEW 
4 COMPLETE CATALOGUE 


SERVICES | 


La 


17 West 60th St., New York 23, New Y. 
Plaza 7-8171 


STILL-MAN | 
STROBLITE SCIENCE KIT EQUIP. CORP. | 
| 


No. 4B... ONLY S16 


Contains a 4-watt Ultra-Violet Blacktube Lamp 
and an assortment of materials geared for lab 
demonstrations and student experiments. Will 
arouse the curiosity and enthusiasm of students. 


Write for literature on fluorescent and phosphores- 
cent materials and Ultra-Violet Blacklight Equipment. 


STROBLITE CO. vevt.c,75w. 45th v.c.36 

De You Need: 

Cellex Cellulose Ion 
Exchangers? 


(For fractionation of proteins, nucleic acids, and enzymes) 
ASK FOR PRICE LIST CCX 


Laboratories 


32nd & GRIFFIN AVE. » RICHMOND, CALIFORNIA 


RARE and FINE ORGANICS 


ortho-AMINO BIPHENYL 
2-FLUOROPYRIDINE 
p-HYDROXYPHENYL ARSONIC ACID 
IMIDAZOLE 
p-NITROBENZALDEHYDE 
alpha-NAPHTHYL ISOTHIOCY ANATE 
VINYL BROMIDE 


Write for Catalog #3—Over 12,000 
compounds 


LABORATORIES 


Incorporated 
1177-10-93 Ave., Jamaica 33, N. Y. 
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439 E. 164TH STREET e NEW YORK 56, N. Y. 


7'A biography of one of the 


immortals in science..... 


EDWARD WILLIAMS MORLEY 


His Influence on Science in America 
by Howard R. Williams 


“This is the biography of one of the immortals in science, Edward 
Williams Morley, professor of chemistry and natural history from 
1869 to 1906 at Western Reserve College and University.” 


“This biography tells not only of scientific achievements but also 
portrays the character and human qualities of a truly great man. 
The reader seems to be transplanted to a very different period from 
today, the nineteenth century. The author writes his story with a 
feeling of affection and admiration for his subject and in turn this 
feeling is passed on to the reader. From this biography, the reader 
will know not only Morley the scientist but also Morley the man.” 


“This book is recommended to the many who enjoy biography, to 
chemists and other scientists. Students in high school and college, 
when the going is sometimes hard, will be inspired in their own work 
by the examples of Morley’s victories over discouragements and by 
his devotion to scientific pursuits. With its good format, typography 
and binding, the book might well be a most acceptable gift. It 
should find a place in all public and school and university libraries as 
well as on the shelves of most chemists.” 


NORBERT A. LANGE, Marion Cleaveland Lange 
Journal of Chemical Education, March, 1958 


293 pages $65° 
CHEMICAL EDUCATION PUBLISHING CO. 


Easton, Pennsylvania 
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CHEMICALS 
SERVICES 


“STANDCO”’ 


VARIABLE SPEED 
LABORATORY 


STIRRER 
made High Quali 
. Low speed approx. 18-270 RPM 
High Speed approx. 150-2250 RPM 


With increased power 
at decreasing speeds. 


Rugged and compact with 
many outstanding features. 


BULLETIN 1002 


SPECIFY KERN 


When you want to 
kh combine accuracy 
and efficiency in a 
sturdy instrument 
at a moderate price 
... specify 


KERN 


FULL-CIRCLE 


POLARIMETER 


availabie through your lab supply dealer 
Ask for Bulletin KP 567 


Beekman 
KERN COMPANY 


PEPE PP 


o-BROMONAPHTHALENE 


Send for listing of other fine organic chemicals. 


EASTERN CHEMICAL CORP. 
34-A Spring Street, Newark 4, N. J. 


CHEMICALS 
A METALS 
MINERALS 
SPECIAL CHEMICALS PRODUCED 
Send for New Lists 


A. D. MACKAY, INC. 
198 Broadway, New York 38, N. Y. 


The Journal of Chemical Education 
is a project of the Division of 
Chemical Education of the Ameri- 
nan Chemical Society. 
Readers of the Journal are invited to 
affiliate with the Division. Dues are 
$1.50 per year for ACS members. 
Non-members of ACS become associ- 
ates of the Division; dues $2.00 per 
year. 
To become a member or associate, 
send dues to 
Evpert C. WeAvER, Treasurer 


PHILLIPS ACADEMY 
_ ANDOVER MASS. 


——CHEM ED BUYER’S GUIDE—— 


Advertising Rates 
Less than 6 insertions...... 14.00 per inch 


NEW!LAB COATS 
=LAB APRONS 


Designed for comfort 
long service 

nd maximum protection. 
Sturdy duck coats— 
Rubberized 

sheeting aprons. 


MANUFACTURERS 
PRICES! 


Write on school letterhead 
for attractive low prices. 


SCHOOL 
PRODUCTS CO. 


Dept. CE, 328 East 23rd Street, New York 10, N. Y. 


STAINLESS BENCH MODEL 
STEEL LABORATORY 
HAND HOMOGENIZER 

HOMOGENIZER A new precision, 
Designed specifi- high pressure, 
cally for the Homogenizer of 
Chemist and advance design. 
Technologist. Ideal for short- 
Economical — run and test 


batch process- 
ing. 30 cc’s to 8 
gallons per hour 
capacity. Can be 
used as a high 
pressure pump. 


Simple Assembly 
—tTrouble Free. 
2 to 12 oz. capa- 
city. Proven in 
hundreds of Lab- 
oratories. 


WRITE FOR LITERATURE 


C.W. LOGEMAN CO. 
___. §33 Bergen St., Brooklyn 38, N.Y.__ 


ANSELL-PLAX 


all-polyethylene 
WASH BOTTLES 
SQUEEZE — 
THAT'S ALL 
Get the stream you 
want. Can't break 


-won't slip. It’s 
unaffected by 
strong acids or al- 


kalies. Specified , 
for use by labora- ° 
tories everywhere 


iovernment, insti 
tutional, industrial. 
ONLY ANSELL-PLAX, FIRST POLYETHYLENE 
WASH BOTTLE, HAS THE PATENTED* 
DISPENSING ASSEMBLY THAT MEANS 


e NO LEAKING, SEEPING OR NECK SPRAY 


UICK, EASY REMOVAL OF CAP 
SSEMBLY 


4, 6, 8, 16 & 32-0z. sizes. Convenient! 
packed in individuat set-up boxes. 
your lab supply house or write us directly. 


*fitment covered by U.S. Patent #2783919 


5. H. ANSELL & SON, INC. 


825 Summer St., Boston 27, Mass. 


DEMINERALIZED WATER 
from 
TRICKLES to TORRENTS 


Plenty of Bs 
99.9999%o 


Pure Water 


For Class Use 


CABINET MODEL — up 
to 100 gals. per hr. houses 
purifying cell or mixed-bed 
ion exchange resins. When 
-in purity light 
pu 
cell i is setnenall to factory xd Cat. No. 8120 


regeneration. Greatest 


water at delivery. Master 


Write for descriptive literature 


ION EXCHANGE PRODUCTS, INC. 


4985 N. Eiston Chicago 30, Ill. 


IF YOU NEED AN ELECTRONIC RELAY 


Inquire about Model 101 


e@ Compact, only 3” x 4” x 5” 
e Rugged, 4200 watt contactor 


@ Oversized UL (guaranteed) 
ae heavy duty power 


WIDE-ANGLE PROTECTION 180°/360° 
Send for Catalog 


e in use in many colleges and 
industrial labs 


e Constructed entirely of 
$49.50 complete 


INSTRUMENTS for 
RESEARCH 

INDUSTRY | 
 CHELTENHAM, PA. 


Write for details to: 
BERKELEY INSTRUMENT CO. 


P.O. Box 346 « Berkeley Heights, N. J. 
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Now available... 


Kiet. the definitive edition 


Photometers 


TESTED DEMONSTRATIONS 
IN CHEMISTRY. 


This volume, the fourth edition of a 
publication designed to support the 
imagination and ingenuity of chemis- 
try professors, carries under one cover a 
collection both definitive and complete. 


CONTENTS 


e All the “Tested Demonstrations in General Chemis- 
try” by Professor Hubert N. Alyea, Princeton University, 
which appeared each month in the Journal of Chemical 
Education during the years 1955 and 1956. 


“Demonstration Abstracts,” compiled by Professor 
Alyea, started as a monthly feature in January 1957, and 
are collected for the first time in the present volume. 
These are abstracts of all the demonstrations which 
appeared in the Journal of Chemical Education from 1924 
through 1956 (33 volumes). 


“Chem Ed Tested Demonstrations,” edited by 
Professor Frederic B. Dutton, Michigan State University. 
72 such demonstrations are included in this volume. 
These have captured the interest of teachers in schools 
and colleges over the entire world and its list of con- 
‘ie. Site tributors is truly international. 


Designed for the rapid and accurate determina- Complete Index: This is a selective index, designed to 
tion of thiamin, riboflavin, and other substances be suggestive and helpful but not to do all the work for 
in the reader. So vast a literature as that here covered 
and stability are such that it been foun 36 

in (36 volumes of the Journal of Chemical Education) con 


Quite taining voluminous details, cannot be classified under a 


reasonably sized list of topics. Neverthless, an index 
° enhances the usefulness of this volume as an adjunct to 
m the more extensive annual and cumulative indexes of the 


Journal of Chemical Education. 


KLETT SCIENTIFIC PRODUC 
168 pages 8%" X 11" 


BIO-COLORIMETERS ¢ GLASS ABSORPTION CELLS $3.00 EACH 


COLORIMETER NEPHELOMETERS e GLASS STANDARDS 
10-19 copies, 2.75 EACH 


20 or more, 2.50 EACH 


Manufacturing Co. CHEMICAL EDUCATION PUBLISHING CO. 


20TH AND NORTHAMPTON STREETS * EASTON, PA. 


179 EAST 87TH STREET, NEW YORK, N. Y. 
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The BIG 


EDITION 
DISCOVERY 
Of the 
ELEMENTS 


Elvira 
Weeks 
COMPLETELY REVISED and RE- 
WRITTEN! 
Brought up-to-date to include 
all the exciting new discoveries 
of the past decade... the 
author has re-written every 
chapter, stressing the signifi- 
cance of early discoveries in 
terms of what we know today 
and incorporating all the new 
factual and anecdotal material 
that has come to light. 


SPECIAL CHAPTER ON ELE- 

MENTS DISCOVERED BY ATOMIC 

BOMBARDMENT By Henry M. 
Leicester, Ph.D. 


328 PAGES LONGER THAN FIFTH 

EDITION! Packed to the covers 
with fascinating and enter- 
taining new material. 


GREATER READABILITY! Com- 
pletely new format and type 
style have been employed to 
assure easy-to-read legibility 
throughout. 


TEACHER, STUDENT OR SEA- 

SONED CHEMIST, reading for en- 
joyment only, will find Dis- 
covery of the Elements an un- 
usual treat. Rarely has so 
much instructive information 
been presented in such delight- 
fully entertaining fashion! 

920 pages $10.00 postpaid 
ORDER YOUR COPY TODAY 
CHEMICAL EDUCATION 
PUBLISHING CO. 
EASTON, PA. 
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Inde 
adoptions in the first 7 months! T. 


that 


UNITIZED EXPERIMENTS 


of the 


IN ORGANIC CHEMISTRY 


for act 


by RAY Q. BREWSTER, CALVIN A. VANDERWERF, and WILLIAM E. McEWEN, ¢-2390. 
all Professors of Chemistry, University of Kansas 


C-2392:- 


Here are some of the reasons teachers throughout the 


country are adopting this new manual: f 
An accompanying Teachers’ Supple- 


Each of the 81 carefully tested experiments is a com- ment contains a list of required and op- 
= unit of work to be carried out during a single three- 
our laboratory session and includes a time schedule. 
The experiments are flexible enough for either a semester 
or full-year course, and aliphatic and aromatic chemist 
can be treated together or separately. Questions whic 
sharpen the lab work and correlate it with lectures are in- 
cluded with each day’s assignment. eso 


tional desk apparatus; two separate 
listings of the chemicals required for 
each 100 students; and answers to all 
the 405 questions in the manual. 


224 pages 


Adoptions announced before August 1 include the following colleges and universities: 


American University 

University of Akron 

University of Arkansas 

Aurora College 

Bates College 

Bethel College (Kansas) 

University of Bridgeport 

Brigham Young University 

Broome Technical Community College 
Bucknell University 

Capital University 

Carbon College 

Carson Newman College 

Central College (lowa) 

Chatham College 

College of San Mateo 

Colorado State University (Fort Collins) 
University of Colorado 

Connecticut College 

University of Corpus Christi 

Eastern Oklahoma A & M College 
Emmanuel Missionary College 
Evangel College 

Findlay College 

Hanover College 

Hillyer College 

Hollins College 

Hope College 

Indiana State Teachers College (Terre- 
Haute) 


Iowa State Teachers College 

Kansas State Teachers College (Emporia) 
University of Kansas 

La Sierra College 

Lincoln Memorial University 

Longwood College 

Louisiana College 

Luther College 

Lycoming College 

Marshall College 

Maryville College 

Michigan College of Mining and Technology 
Midland College 

Mills College 

Mississippi College 

Missouri School of Mines 

Nebraska State Teachers College (Kearney) 
Newton College of the Sacred Heart 

Ohio Northern University 

Ohio University 

Oklahoma Baptist University 

Oklahoma State College 

Oregon State College 

Pacific Union College 

Pasadena Nazarene College 

Philadelphia Textile Institute | 
University of Pittsburgh 


Princeton University 


Providence College 
Pueblo College 


Queens College (Flushing, N.Y.) 
Quincy College 

Rensslaer Polytechnic Institute 
Roanoke College 

Rose Polytechnic Institute 

Russell Sage College 

St. Edward's University 

St. Francis College 

St. Norbert College 

St. Peter’s College 

Sam Houston State Teachers College 
Skidmore College 

South Dakota State College 
Southern Illinois University 

Taylor University 

Tennessee Polytechnic Institute 
Trinity College (Washington, D.C.) 
University of Vermont 

Virginia Union University 

Walla Walla College 

Washburn Municipal University 
Wartburg College 

Wells College 

Wesley College 

Western Illinois University 
Westminster College (Pa.) 
Westminster College (Mo.) 

William Jewell College 

University of Wisconsin (Milwaukee) 


OSTRAND COMPANY: Inc. 


120 ALEXANDER STREET 


PRINCETON - NEW JERSEY 
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International GENERAL-PURPOSE CENTRIFUGE 


we 


a: new popular-priced centrifuge has a special motor 
that gives speeds up to 5500 rpm and gravities of 4730 for 
routine centrifuging; up to 23,400 rpm and gravities of 
37,950 with the multi-speed attachment. It accommodates all 
of the accessory combinations used in the CM and most of 
those fitting the SB. And it also features a unitized control 
pane!, stainless steel guard bowl, and ample storage space 
for accessories. For the complete story, ask for bulletin FC. 


EN, i c.2390-1X Model CS Centrifuge for 115 volts, 50/60 cycles, 
AC $6 


“Precision” BLOWOUT PANEL 


SAFETY OVENS 


a is one of eight “Precision” Freas ovens designed 
for locations where the possibility of explosion or pressure 
build-up in an oven is greater than normal. Should internal 
pressure build up, the oven door is held closed by a positive 
lock door catch and the rear blowout panel pops into a 
framework which catches it. Like all Freas ovens, these spe- 
cial models offer superb temperature control. Gravity and 
mechanical convection types are available. Write for bul- 
letin 302. 


O-8686X-A Model 114-S Freas Gravity Convection Oven, 
stainless interior, baked enamel steel exterior, for 
120/240 volts, 60 cycles, single phase, 3 wire, 


Model 114-S 


(Upper view 
shows rear 
blowout panel) 


| 
@-o 
(-2392-1X Ditto, but for 230 volts, 50/60 cycles, AC ............ 675.00 
| 
e 
j 
<4 
©-8686X-B Ditto, but with stainless steel exterior .................. 600.00 
*APPARATUS 
*®*INSTRUMENTS 
*CHEMICALS 
* GLASSWARE. 
Sales Uttices: Albany 3, N. Y. * Boston 16, Mass. Elk Grove Village, Ill. Philadelphia 43, Pa. Silver Spring, Md. 
branch Warehouse: Elk Grove Village, Ill. 
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PARTITIONER and LAB RECORDER 
make gas analysis faster and easier... 


Fisher’s “perfect partners” give you an easy, 
low-priced, time-saving system for analyzing com- 
plex mixtures of gases accurately. The Gas Par- 
titioner can run an Orsat-type gas analysis in 
minutes. And its new partner—the Fisher Lab 
Recorder has a gearshift control that permits 
you to choose any of 10 chart speeds instantly. 


The Fisher Lab Recorder has the speed anf 
sensitivity to handle your recording job. . . aml 
at a price of only $850. 

For more detailed information, ask for two fact 
filled booklets: FS-275 on the Partitioner; FS-224 
on the Lab Recorder. Write to: 

109 Fisher Building, Pittsburgh 19, Pa. 


FISHER SCIENTIFIC 


TH 
World’s Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 
Boston + Chicago « Ft. Worth - Houston - New York - Odessa + Philadelphia - Pittsburgh - St. Louis - Washington + Montreal - Tord 
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FS-224 
Hydrocarbons in Petroleum . . . page 554 


Heyrovsky: Nobel Laureate . . . 562 
Solid Propellants .. . 597 
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GAMBLE 


MODERN als MODERN 
Design -MODERN Methods 
make OHAUS. ‘BALANCES of today 
the very best your. money. ¢an buy. 


eo selection of any. of the models 
from the: Versatile line car- 
Cece with it over 50 years “ef con- 

_ tinued leadership in the exclusive 
“gpanufacture of scales 


complete 


SCALE CORPORATION 


MOISTURE DETERMINATION BALANCE 1050 COMMERCE AVENUE 
UNION, NEW JERSEY 


| 
~ TRIPLE BEAM CENT-O-GRAM #319 
| 
CC TRIPLE BEAM - ANIMAL BALANCE 
— 
| 
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GIVES YOU 
SUPERIOR 
SERVICE 
BECAUSE... 


MAIN BUILDING 


You deal with headquarters 
Facilities housed in 165,000 sq. ft. of space. 
Competent technological staff on call. 
Orders filled promptly from vast warehouse. 


You draw on large stocks 
Three to six months supplies of the items listed in our catalog—mostly 
prepackaged—in our stock for immediate shipment. 


Widest assortments of Corning, Kimble and Coors items available 
from any single source. 


You select from encyclopedic catalog 


With factual, detailed descriptions—standard reference source 
throughout the free world. 


You save time and money 
Extensive pneumatic tube systems and conveyors speed delivery of 
orders. 
More than 93% of orders shipped within two working days. 
Accurate invoices and packing lists. 
Substantial packing keeps breakage to less than 1/20th of 1%. 


One-price policy insures lowest prices to all buyers—advance 
quotations unnecessary. 


You are assured of satisfaction 


Stocks carefully selected and continually inspected for quality and 
performance. 


Prompt refund for any item found to be unacceptable for any reason. ene Gea 


SHIPPING CENTER SECTION OF BIN STO: 


ARTHUR H.. THOMAS COMPANY 


PHILA USA 


| LABORATORY APPARATUS More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. AT SRD ¢ PHILADELPHIA S&S, PA. 
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PHYSICAL CHEMISTRY 


Second Edition 


By Farrincton Daniets avd Rosert A. 
AxBEerTY, both of the University of Wisconsin. 
When it first appeared in 1955, Daniels and Al- 
berty’s Physical Chemistry was immediately rec- 
ognized as one of the finest and most teachable 
elementary texts in the field. Its clear expla- 
nation of fundamentals, logical organization, 
and broad coverage led to its use in over 400 
leading colleges and universities. The second 
edition has been completely revised and sub- 
stantially expanded in order to take into ac- 
count important progress made since 1955. 


The authors have introduced five new chaptc:s 
into the book: One-Component Systems, Ki- 
netic Theory, Spectroscopy, Statistical Mecha 1- 
ics, and Surface Chemistry. In addition, thc 
new edition offers more exactness in the treat- 
ment of thermodynamics and greater use of 
mathematics throughout the book. Each 
chapter is accompanied by three sets of prob- 
lems; answers for the first set are given in the 
book. In all, there are 836 problems in this 
edition as against 592 in the first edition. 

1961. Approx. 776 pages. Prob. $8.75, 


KINETICS AND MECHANISM 


A Study of Homogeneous Chemical Reactions 
Second Edition 


By Artuur A. Frost and Ratpu G. Pearson, 
both of Northwestern University. Since the first 
edition of Kinetics and Mechanism was pub- 
lished in 1952, remarkable progress has been 
made in the field of chemical kinetics on both 
the theoretical and the practical level. In view 
of the progress, the second edition has been 
thoroughly revised, and in some places com- 
pletely rewritten, in order to provide the most 
up-to-date coverage of the field possible. 
Changes in the new edition include: a general 
survey of very rapid chemical reactions which 
includes detailed discussion of the theory and a 


description of experimental methods; the ma- 
terial on gas phase kinetics has been rewritten 
to take into account new and reliable quantita- 
tive data; free radical reactions are treated in con- 
siderably more detail; experimental examples 
are introduced into the discussions of auto- 
oxidation, polymerization, and other chain re- 
actions. The new edition retains the emphasis 
of its predecessor on the complexities of chem- 
ical reaction and on the close relation of kinetics 
to mechanism, particularly the mechanism of 
organic reaction. 


1961. Approx. 432 pages. Prob. $10.00. 


CHEMISTRY OF THE AMINO ACIDS 


Three Volumes 


By Jesse GREENSTEIN and MILTON 
Winitz, both of the National Cancer Institute. 
The first work in any language to give complete 
coverage to both the theoretical and applied 
chemistry of amino acids and peptides, this 
three-volume, 3000-page treatise embraces the 
physical, organic, biochemical, nutritional, and 
analytical aspects of the subject. The work 
includes socio of tables and figures listing 


the physical and chemical properties of amino 
acids, peptides, and derivatives thereof. In 
addition, it gives several hundred preparative 
and analytical procedures and many hitherto 
unpublished laboratory short-cuts. To be sold 
only as a boxed set, the three volumes will scll 
for $80.00 until December 31, 1960; on pub- 
lication in January, 1961, the price will be 
$100.00. 


PROGRESS IN VERY HIGH PRESSURE RESEARCH 


Edited by F. P. Bunpy, W. R. Hissarp, Jr., 
and H. M. Strong, all of the General Electric Re- 
search Laboratory. The proceedings of an inter- 


national conference held at Bolton Landi.g, 
N.Y., June 13-14, 1960. In press. 


Send for examination copies 


JOHN WILEY & SONS, Inc. 


440 Park Avenue South 
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New York 16, N. Y. 
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SARGENT 


Laboratory Recorders 


Designed For 
Your Specific 
Laboratory Needs 


The Model “MR" Recorder 


Here is the ultimate in re- 
corders designed exclusively 
for almost all measure- 
ments commonly made in 
the chemical laboratory. 
This instrument measures 
current and voltage and all 
other quantities which can 
be transposed into potential 
or current signals. 
The Model “SMR” fea- 
tures: 31 Potentiometric 
Ranges; 9 Chart Speeds, or 
: 27 Chart Speeds with the 
Sargent Multi-range At- 
SARGENT | ‘ tachment; and it is designed 
@.. for laboratory bench oper- 
ation. 
$-72150 Sargent Recorder 
(Pat. No. 2,931,964)... . $1725.00 
S-72151 Sargent Recorder 
with Multi-Range Attachment, 27 : 
Chart Speeds $1775.00 inter 
speci 
For complete specifications desig 


write for Bulletin R 
an 


The Model “SR” Recorder 
Sargent offers the Model SR 
to fill the need for a low 
cost recorder that features: 
maximum accuracy at a 
minimum cost; 250 mm 
width chart; fast balancing 
speed of 1 second; high sen- 
sitivity, high gain amplifier; 
and square cornering at 
10,000 to 50,000 ohms input. 
This instrument provides 
the minimum required 
* flexibility at the lowest pos- 
sible cost. 
S-72180 Sargent Recorder 
(Pat. No. 2,931,964) $675.00 
For complete specifications 
Designed and Manufactured by E. H. Sargent & Co. write for Bulletin SR-A 


SA R G E N LABORATORY © APPARATUS SUPPLIES © CHEMICALS 


E.H. SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS 
DETROIT 4, MICH.* DALLAS 35, TEXAS BIRMINGHAM 4, ALA. SPRINGFIELD, 
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Chemical Instrumentation 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y. 


Tose series of articles presents a survey of the basic principles, char- 


acteristics and limitations of those instruments which find important 
applications in chemical work. The emphasis is on commercially available 
equipment, and approximate prices are quoted to show the order of magnitude of 
cost of the various types of design and construction. 


10. Flame Photometers 


Yhe great success of photoelectric 
absorptiometers and spectrophotometers 
in improving the speed, ease and precision 
of unalysis of solutions prompted the de- 
velopment, notably since 1945, of similar 
instruments for flame analysis. The com- 
mercial flame photometers currently avail- 
able are essentially comparable in design 
to the photometric instruments that have 
been described in preceding articles of this 
series, and are distinguished principally by 
the fact that special means are employed 
to produce a flame, introduce a specimen 
into the flame, and collect the radiation 
from the flame for photometric measure- 
ment. Since the flame serves as the 
source of radiation, and since the intensity 
of the light from a flame is far more diffi- 
cult to control and reproduce than is the 
intensity of a tungsten-filament lamp, 
special problems come to the fore in the 
design of flame photometers that were not 
encountered, or were relatively unimpor- 
tant in other types of photometers. 


"FLOW ATOMIZER FLOW 
RE GULATGR REGULATOR 
i 
| | A 


COMBUSTIBLE 
GAS AIR 
SAMPLE 


Figure 1. Basic design of the light source unit in 


flame photometer. 


The characteristics of the sample han- 
dling system are of critical importance in 
flame photometers. The fundamental fea- 
tures of this system are shown schemati- 
cally in Figure 1. A burner is fed by a con- 
trolled flow of fuel and oxygen (or air) 
while the sample, in the form of a dilute 
solution, is atomized, and the resulting 


aerosol is introduced into the flame at a 
slow and constant rate. The intensity of 
the light produced by the thermal excita- 
tion of the sample is very sensitive to the 
concentration of the aerosol and its rate of 
introduction into the flame. It is also 
very sensitive to the temperature of the 
flame, which depends upon the rate of 
oxygen flow into the burner, as well as 
upon the composition and rate of the 
combustible fuel. It is, therefore, evident 
that a number of features of mechanical 
design play a crucial role in determining the 
performance of this type of instrument. 
That is, in this category of chemical de- 
vices, the optical and electronic design 
have to conform to the requirements of the 
sample handling system, rather than vice 
versa, as was the case with absorptiom- 
eters and spectrophotometers. 

The proper temperature of the flame in a 
flame photometer depends upon the nature 
of the element whose radiations are to be 
measured. The alkali elements are ex- 
cited most readily; the alkaline earths re- 
quire higher temperatures; and other 
elements, such as the transition metals, 
require still higher temperatures. In 
general, the flame should be as cool as pos- 
sible for the particular element being meas- 
ured; i.e., hot enough to cause copious 
emission of the characteristic radiation, 
but not so hot as to give a high background 
of radiation from cther elements or from 
the fuel and its combustion products. 


feature 


excited in the former flame; several dozen 
elements can be detected by use of the 
latter flame. 

To maintain a constant and reproducible 
flame temperature, the rate of flow of gases 
to the burner must be controlled with high 
precision. An example of the type of 
needle valve commonly used for adjusting 
the gas flow is shown in Figure 2. The 
vent, through which the pressure drop 
occurs from the high to the low pressure 
side of the line, is controlled in size by the 
movement (insertion or retraction) of a 
spring-loaded needle that responds to the 
adjustment of an external knob by the 
operator. The gas pressure at the burner 
can be read with adequate sensitivity on a 
Bourdon-type gauge, or can be measured 
on a Venturi-type flow meter (Figure 3). 


gos intake to the burner 


Figure 3. Venturi-type pressure or flow gauge. 


The atomization of the sample can be 
accomplished in a variety of ways, several 


Figure 2. Detail of construction of a precision 
needle valve. C, control knob; S, spring; M, 
membrane; L, lever; V, vent. 


The fuels that are generally used for 
flame photometers are natural gas, pro- 
pane, hydrogen, and acetylene. The 
flame temperatures available with these 
fuels range from 1700 to 1800°C for 
natural gas burned in compressed air, to 
3100-3200°C for acetylene burned in pure 
oxygen. Only sodium and potassium are 
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Figure 4. Atomizer designs. A, Suction feed; 
B, Gravity feed; C and D, Concentric tube. 
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BURRELL-SEVERS 


EXTRUSION RHEOMETER 


Model A-120 


For determining working properties of materials 
and effects of pressure, time, agitation and changes 
in composition. 


IMPROVED AND SIMPLIFIED 
INSTRUMENT for TODAY’S 
VISCOSITY PROBLEMS 


e Wide viscosity range—one to 
one million centipoises. 


¢ Independent of the wetting 
properties of the sample. 


e Pressure from zero to 100 
pounds per square inch. 


Tests made rapidly. Accu- 
rate, reproducible results. 


¢ Has no moving parts. 
Rugged and easily cleaned. 


Invaluable in the formulation, manufacture and end use 


Chemical Instrumentation 
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of which are shown in Figure 4. ‘Ihe 
essential principle, in all cases, is to cause 4 
gas stream to flow rapidly past a {ree 
liquid surface. The rapid flow create: , 
region of reduced pressure perpendicula: to 
the gas stream (Bernoulli's princip e), 
causing the liquid to rise up into the sas 
stream, where it is dispersed int» min ite 
droplets and carried away as an aeri sol 
spray. 

It is important in flame photomciry 
that the aerosol particles be stable, anc of 
small enough size that they do not ls ver 
out, coalesce, or aggregate before reach ing 
the flame. The following designs re 
employed: (1) the atomizer chamber js 
separate from the burner, and the gas 
stream carries the aerosol from the one to 
the other; heavy droplets settle out be- 
fore reaching the burner and are allowed 
to drain way; (2) the atomizer chambcr is 
heated, so that the solvent is immediate 
vaporized from the aerosol droplets, 
leaving a very fine solid aerosol to be 
swept into the flame; (3) the aeroso! is 
blown out of the atomizer chamber into a 
curved tube that leads to the burner; the 
curved path causes centrifugal separation 
of the larger droplets from the smaller 
ones, with the former depositing on the 
tube walls and draining away; (4) the 
atomization oceurs directly into the 
burner, so that all aerosol particles enter 
the flame at the instant they are formed. 

In the measurement of the radiation 
from the flame, two basic photometer de- 
signs are utilized: (1) the direct, or 
absolute measurement of the intensity of 
emitted light at the wavelength charac- 
teristic of the element of interest, and (2 
the internal standard, or relative measure- 
ment of the intensities of the unknown 
and a reference element. These tech- 
niques are illustrated graphically in 
Figure 5. 

When an absolute measurement is 
made, as in Figure 5 A, the precision of 
the final result cannot be any better than 
the degree of constancy that has heen 
achieved in the control of the rate of flow 
of the gases into the burner, and in the 
atomization process. In instru- 
ments, these processes are variable to 


of printing inks, coatings, adhesives, polymers, food +2% or more; whereas the precision of 
pastes, drilling muds, lubricants, plastisols, paints, paper, the photometric measurements is +0.1‘;. 
putty, cosmetics, soaps, waxes, asphalts, mastics, etc. That is, in the absolute measurement 
technique, the precision inherent in the 
optics and electronics of the instrument is 


BURRELL-SEVERS EXTRUSION RHEOMETER, 


Model A-120. Complete basic instrument with 3 orifice 


caps and minor accessories. 


FILLER TUBE KIT Required for materials that do 
not flow readily at room temperature. Complete with 
mounting and cleaning accessories. 


Stop watch for timing extrusions and balance for weigh- 
ing also available. 


Order by mail—F.O.B. Pittsburgh, Pa. or request addi- 
tional data. 


BURRELL CORPORATION 


SCIENTIFIC INSTRUMENTS AND LABORATORY SUPPLIES 


2223 Fifth Avenue, Pittsburgh 19, Pa. 
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generally greater than the precision with 
which the sample is handled and the signa! 
is generated. In some instruments of 
this design, great care is taken in the 
construction of the gas flow and atomiza- 
tion systems in order to bring the prec’sion 
up to the level of the measuring circ itry. 
In other instruments, where a precisiv'n 0! 
+2% is adequate for the intended ap) lica- 
tions, inexpensive and simplified me \sur- 
ing circuitry is adopted, since high | rec- 
sion in this part of the instrument ¢::n be 
sacrificed in favor of low cost. 

When the technique of the int mal 
standard is used, as in Figure 5 /. the 
final results become approximately 
pendent of the constancy of the ‘ame 


(Continued on page A708) 
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DOUBLE VALUE pH meters... 
Utmost accuracy- 


Here is the Coleman philosophy, ex- 
pressed in pH meters. . . utmost accu- 
racy with simplest operation. Test 
these instruments yourself. See how Cole- 
man has simplified the intricate art of 
precise pH measurement. Ask for a dem- 
onstration. 

Coleman Companion .. . for pre- 
cision with versatility. pH or milli- 
volt measurements. 3 simple controls— 
no push buttons. Accurate to 0.05 pH. 
Manual or automatic temperature com- 


Companion—Bulletin BB-267 


easiest operation 


pensation. Recorder output. Sample 
sizes down to 3.5 ml. Uses Coleman or 
alien electrodes. Range 0-14 pH and 
0-1400 mv. Line operated. Price 
$300.00. 

Coleman Metrion . . . for fast, eco- 
nomical pH measurement. Contin- 
uous accuracy at any pH .. . big, over- 
lapping scales; full 0-14 pH range. Wide 
range of sample volumes. . . uses Cole- 
man or alien electrodes . . . ideal for 
titrations— unmatched precision at $139. 


e Metrion—Bulletin BB-257 


COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS 
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NEW! -ULANET 


Robotemp Temperature 
Control Available 


for EXPLOSION-PROOF 
Applications 


MODEL 415 (115V ac) MODEL 430 (230V ac) 
Robotemp control housed in explosion- 
proof heavy cast box. Has pilot light. 


Provides 
Micro Adjustment 
and maintains 
smooth temperature 
level on all 
LABORATORY 
ELECTRICALLY 
HEATED DEVICES 


Controls electric heating 
devices up to 1500 watts, ac. 


OPERATING PRINCIPLE 

The Robotemp is an “on-off” pulsator 
which proportions electric power at line 
voltage to an electrically heated device. 
The ratio of “on” to “off” time can be 
varied by turning an adjusiment knob. 
Because of the multiplicity of “on-off” 
cycles per minute, the Robotemp main- 
tains precision thermal control with a — 
here-to-fore unobtainable smooth time 
temperature characteristic. 


If you have a heat control problem— 
ask a Ulanet engineer. 


GEORGE ULANET COMPANY 


418 MARKET STREET + NEWARK 5, N. J. 


Telephone 
MArket 2-4876 


ELECTRIC HEAT CONTROL 
ENGINEERS 
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FLAME) FILTER 


| 
DETECTOR 


DIRECT 
READ- OUT 


A. 


DETECTOR 4 


FILTER 
DETECTOR 2 


RATIO | 
READ-OUT 


LTER 2 


B. 


Figure 5. Types of optical design of flame photometers. A, Single-channel, direct (absolute) measure 


ment; B, Dual channel, internal standard (comparison) measurement. 


NEW cen AMINO ACID ANALYZER 


MODEL K 5000-A 


NOW AVAILABLE FOR 
COMBINED 
ANALYTICAL-PREPARATIVE 
ANALYSIS 


WITH THE 
MODEL 5500 


STREAM SPLITTING 
SYSTEM 


For complete details 


ite Dept. CE-1 for 
PHOENIX PRECISION INSTRUMENT COMPANY Dept. CE-T fo 


3803-05 NORTH FIFTH ST., PHILADELPHIA 40, 


PENNSYLVANIA 
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HIGHLY SENSITIVE TESTS are used to 
check purity. Chemist at left checks 
for oxides of nitrogen; the other re- 
checks the strength of one of the 
reagent acids. Concentrations as low 
as 10 parts per billion of nickel, 10 
ppb iron and 1 ppb lead can be 
detected in the Du Pont testing pro- 
gram for reagent acids and ammonia. 


Trained chemists and operators check 
Du Pont Reagents 113 times 
to assure highest purity 


leasure 


Before final approval, all Du Pont Reagents must survive one of 
industry’s toughest proving grounds: the Du Pont control pro- 
gram. This involves 113 separate analytical laboratory tests in 
addition to many quality-control checks and inspections during 
packaging and storing. Purity standards are more rigid than those 
required by industry. 

Result: quality you can count on in all Du Pont Reagents— 
ammonium hydroxide and sulfuric, hydrochloric, acetic and 
nitric acids. Each meets the requirements of the American Chemi- 
cal Society and, where applicable, those of the U.S. Pharmacopoeia 

' . and U.S. Food and Drug Administration. Single-trip cartons, 
COSY Canes HERES of dripless sleeves, safety grips on 5-pint bottles and color coding of 
processing temperatures and pres- 

sures assure consistent quality inmak- | caps and labels are additional important advantages. 

ing Du Pont Reagents. Raw-materi- 


als quality extends to use of deionized 
water and filtered air. 


SEND FOR ILLUSTRATED FOLDER which gives reagent specifica- 
tions, describes shipping cartons, lists container weights. Just 
clip and mail coupon below for your copy and the names of 
Du Pont Reagent distributors. 


DU PONT REAGENTS Jf 


AMMONIUM HYDROXIDE « HYDROCHLORIC ACID Room 2539-JE, Nemours Building, Wilmington 98, Delaware 
NITRIC ACID e SULFURIC ACID © Please send your illustrated folder on Du Pont Reagents 
” C Please send names of distributors of Du Pont Reagents 
ACETIC ACID, GLACIAL 


Name Position. 


Firm 
Addrecc 


REG. U.5. PAT. OFF. 
BETT’R THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY City State. 
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intensity. In this technique, the speci- 
men is mixed with a known amount (or 


concentration) of a substance that emits 
light under the same conditions of excita- 
tion as the unknown, but at a wavelength 
sufficiently different so that the two emis- 
sions can be separated and individually 
measured. Then, even though both emit- 
ted radiations may fluctuate widely, their 
ratio should remain substantially con- 
stant, and it is this ratio that is measured 
by the photometric device. Since this 
ratio is proportional to the ratio of the 
concentrations of unknown and internal 
standard, the concentration of the un- 
known can be calculated directly from the 
value of the read-out signal. 

The improvement in precision that can 


PERCENT ERROR 


be achieved by the use of the internal 
standard technique is indicated in Figure 


5 
PERCENT DECREASE IN AIR PRESSURE 


6, where measurements with the same 


instrument were performed by the abso- 
lute method, using pure NaCl standard 


solutions for calibration, and by the ratio 


method, using LiCl as the internal 
standard. 


It should be noted that although the 


internal standard technique, because of 
its use of simultaneity of measurement of 
unknown and reference, gives considerably 
better precision than the technique of 
separate absclute measurements, it does 
not necessarily always give better ac- 
curacy. For example, if LiCl is used as 


Figure 6. Comparison of errors obtained with a given flame photometer when used by absolute and in- 
ternal standard techniques. 


A, as function of fuel gas pressure; B, as function of air pressure; C, as 


function of a chemical interference; D, as function of viscosity. [ From Berry J. W.. ef al., J.E.C. 


(Continued on page A712) 


Anal. Ed., 18, 19 (1946). ] 


MEASURE MOLECULAR WEIGHT 
AND PARTICLE SIZE 


NEW BRICE-PHOENIX UNIVERSAL 
LIGHT SCATTERING PHOTOMETER 


Measures: 
1. Absolute Turbidity 
2. Dissymmetry 
3. Depolarization 


This instrument is listed in U.S. Government specifi- 
cations for the evaluation of certain clinical materials. 
For complete details write Dept. CE-2 


PHOENIX PRECISION INSTRUMENT COMPANY 
3805 N. 5th St. Philadelphia 40, Pa. 


Direct Measurement 
of Difference in 
Refractive Index 


The New Brice-Phoenix Differential 
Refractometer uses a split cell to 
measure the difference in refractive 
index between a dilute solution and 
its solvent. 
Limiting sensitivity 3 X 10—*. 
For complete details write Dept. CE-3 


PHOENIX PRECISION INSTRUMENT CC. 
3805 N. 5th St. Phila. 40, Pc. 
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BULB-LESS, VALVE-LESS 
SAFETY PIPETTER | 
= 0 
id in- 
C, as 
For micro 4 
pipettes 
and blood 
diluting 
pipettes 
Clinac® Patented PIPETTERS give you extremely accu- 
rate, completely automatic pipetting. They rid your lab 
of the danger of poisoning and infection by totally elimi- 


nating mouth pipetting. 


a SS Operation is amazingly simple, as you can see! Any- 
fe . a» one in the lab can be an expert pipetter, safely, with 
less than a minute's practice. 
1: ie A Control is amazingly precise—you can skim off minute 
— ae i quantities of liquid—deliver fractions of a drop with an 
aa accuracy of .01 ml or better! 


Clinac “Standard” Pipetters accommodate volume- 
tric, measuring, and serological pipettes of various sizes 
and diameters. 

Clinac ‘‘Micro”’ Pipetter is especially suited for blood 
pipetting and establishing chromatography patterns. 
Both Pipetters are designed for perfect handling with 
i right or left hand! Order several Clinac ‘‘Pipetters’’ for ‘ 
your laboratory today! 


No. CE341-80 


Clinac “Standard” Pipetter, each... ... $15.00 
No. CE341-82 
Clinac “Micro” Pipetter, each. ........ 12.50 


6001 SOUTH KNOX AVENUE 
ARTHUR S.LaPINE and COMPANY 
MANUFACTURERS & DISTRIBUTORS 


LABORATORY SUPPLIES - EQUIPMENT ¢ REAGENT AND INDUSTRIAL CHEMICALS 
IN THE EAST: TENSO-LAB, INC. * IRVINGTON-ON-HUDSON, NEW YORK * Phone LYric 1-8900 
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the internal standard, and the unknown 
contains some LiCl in it, the final result 
will be in error. Also, if some constituent 
in the solution affects the internal stand- 
ard in a different way than it affects the 
unknown, as far as excitation in the flame 
is concerned, the final result will be in 
error. 

Hence, both techniques have their 
special fields of usefulness, and the choice 
of technique or of instrument must be 
based on the nature of the sample, and 
the nature of the problem under study. 


Advanced Instruments, Inc. 


Probably the smallest, most compact 
commercial instrument in this field is the 
Advanced Flame Photometer manufac- 
tured by Advanced Instruments, Inc., 
Newton Highlands, Massachusetts ($450). 
This instrument is designed specifically for 
the analysis of only sodium and potassium, 
employing lithium chloride as internal 
standard. A schematic diagram of the 
atomizer and burner sections is shown in 
Figure 7. The sample flows by gravity 
feed through a funnel into the atomizer 
chamber, where it is dispersed into a fine 
aerosol by a stream of compressed air. A 
trap separates large droplets, which col- 
lect in a drain tube; the fine particles are 
swept into the base of a burner, where 
natural gas fuel is mixed with the stream 
of air and ignited. The burner is sur- 
rounded by a water-cooled jacket, in order 


D 


Figure 7. Schematic of the atomizer and burner units of the Advanced Instruments Flame Photometer. 
A, compressed air inlet; A’, air to stabilize flame; C, connecting tube; D, drain tube; F, filter; G, gas in- 


jet; L, liquid sample funne!; 
jacket. 


to keep the phototubes cool and free of the 
influence of the burner, despite its close 
proximity. 

The measuring circuit is shown in 
Figure 8. Light from the flame is viewed 
by two cadmium sulfide crystal photo- 
cells, through appropriate filters. One 
filter isolates the Na or K wavelength 
respectively; the other filter isolates the 


P, photocell (cadmium sulfide crystal) detector; W, water-cooled burner 


Li wavelength. The outputs of the two 
photocells are compared in a bridge cir- 
cuit, and electrical null balance is achieved 
by adjustment of a variable resistor. 

The repeatability of measurements is 

1% (2 a), a 2-ml sample is used, and the 
sensitivity for the detection of sodium is 
0.1 part per million. A source of com- 

(Continued on page A714) 


LOW POWER MICROSCOPE 
FOR CHEMISTRY CLASSES 


. Erect image and low-power feature, 
/ extra-long working distance for 
viewing large objects, and simple op- 
eration make this low-cost ’scope 
ideal for student use. Rugged con- 
struction with stable horseshoe base. 
: 5X -10X and 20X Lenses, and up to 
40X with accessory objectives. 
: All lenses achromatic—no rainbow 
effects. Easy to focus with rack and 
pinion. Rubber-eye guard and 
wid t eyepi for easy 
eig] tical rts 
to those in #60 microscope. " am 
Stock No. 70,172-ET $12.95 Postpaid 


CHEMICAL PREDICTOR SLIDE RULE 
Dial complete chemical 
equations in a matter of 
seconds. Slide Rule actually 
predicts and illustrates 10,- 
000 different chemical equa- 
oe as transparent dial is 
makes it easy 
the most complex 
equations. 
Complete with eanp-to-undentiaiad instructions. 
Stock No. 50,333-ET—$3.25 Postpaid 


American Made— 
Bargain Prices! 
STEREO MICROSCOPE 
Years in devel 
American made. Used 2 
checking, inspecting small as- 
sembly work. Up to 3” work- 
ing distance. Clear, sharp, erect 
image. Wide, 3 dimensional 
field. 2 sets of ob jectives on ro- 
23X and 40X. 10 Day Free Trial 


tating turret. 


f.0.b. Barrington, N.J. 
Low Power Supplementary Lens Attachment for 
above Stereo—provides 15X down to 6X with 
clear, extra large 1'/:” field at 6X. 
Stock No. 30,276-ET 


ORDER BY STOCK NUMBER... 


EDMUND SCIENTIFIC CO. 
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LARGE SIZE OPAQUE PROJECTOR 
Ideal for enlarging and pro- 
ting drawings, photo’s, 
eS ulas, etc., for classroom 
study. Low-cost unit takes 
any opaque copy up to 6” X 
6”-projects 3'/2 feet 
square at 6 feet, 7'!/3 feet 
square at 12 feet—in true 
color, exact proportions. 
Broadens use of visual aids. Increases class in- 
. Projector is 11!/2” high, 13'/,” wide, 9” 
front to back, pressed steel in black wrinkle 
finish, bakelite olhe. Lenses are 2 plano- 
convex, 3'/,” diameter, mounted in 5!/,” barrel. 
Uses two 200-watt bulbs, not included. Complete 
with slide platform to hold illustrations, 6-ft. 
electric cord, heat resist. plate glass mirror. 
Stock No. 80,066-ET $42.00 Postpaid 


MOLECULE KIT 


ular and _ crystal 

Consists of 50 sponge rubber 

balls, 1 inch in diameter and 

50 wooden sticks, 6” x !/s” 

that can be cut to any de- 

sired Balls may 
after ly, 


SE 


standard molecular model With this 
kit, molecules with up to fifty atoms can be made. 
P Several kits can be used to make up more complex 


models. 
Stock No. 30,413-ET $2.50 Postpaid 
LOW-COST VERSATILE SPECTROSCOPE 


: Ideal for school use. Can be 

_ used with transmission diffrac- 

tion ting (a. ‘it 

t 


scale. The telescope arm exten is eae 120°. 
10X eyepiece is standard microscope size with ret- 


NEW! ROTATING MICROSCOPE STAGE 
Shows Top and SIDES of Subject! 


A_ brand-new development of 

Edmund, this Rotating Micro- 

scope Stage permits examination 

. of top and sides of specimens and 

or hold parts without moving subject 

olding by hand. Angled first 

ce mirror allows this top-and- 

side inspection. A touch of the 

finger revolves center platform and 

rotates subject under microscope. 

Flat edge of wheel indicates com- 

lete revolution. Ideal for lab; quality control! 

— 1 with plastic rotating parts—-size 
2° =x 2” 


Stock No. 50,269 


SEND FOR OUR 


FREE CATALOG! “ET” 


144 PAGES! FEATURING 
over 1000 optical, science, 
and MATH BUYS 


MANY TEACHING AND 
LEARNING AIDS. 


Components and instruments for 
Lab, school or home uses. 


Countless war surplus optical 
tools from foreign lands. Thousands of 0) tical 
components: Infrared tel persc 0pes, 
» magnifiers, lenses, prisms, we iges, 


icle. Slit is adjustable. Optical system 
two achromatic 25mm diam. 122mm. f.l. lenses. 
Arms extend from 5” to 8” for f 
of base is 6” overall height 4” and overall width 
approx. 14”. Instructions included 

Stock No. 70,229-ET $39.50 Postpaid 


. SEND CHECK OR MONEY ORDER. . 


mirrors, 1 ies of all descrip ‘ons. 
a. and Catalog of America’s greatest 0: ‘ical 


FREE Catalog ‘‘ET” 


. SATISFACTION GUARANTEED! 


BARRINGTON, NEW JERSE 
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bantam-ware 


Convenient ... compact... vacuum tight... no holdup 
versatile . . . economical. Superior in design. Supe- 
rior in function. Bantam-ware—the finest, small, organic 
glass apparatus. 


Write for our new Bantam-ware catalog BW-2 which 
contains information on new kits and new items... 
Bantam-ware is now offered with Teflon stopcocks too. 


KONTES GLASS COM?ANY 


Vineland, New Jersey K-27010 Bantam-ware Kit complete as illus- 
Midwest Distributor: Research Apparatus, Inc., Wauconda, Illinois trated (less stirrer motor) $440.00 


FIRST CHOICE FOR QUALITY TECHNICAL GLASSWARE 
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pressed air is needed, capable of delivering 
1 cubic foot per minute at 10 psi. Natural 
gas, manufactured gas, or propane may be 
used as fuel. 


Figure 8. Schematic of the measuring circuit 
of the Advanced Instruments Flame Photometer. 
B, battery; C, C’, zero and calibration adjusts; 
F, flame; Li, filter to isolate lithium wavelength; 
M, balance meter; Na, filter to isolate sodium 
wavelength S, balance slidewire. 


Baird-Atomic 


The Model KY-1 Flame Photometer 
($750) of Baird-Atomic, Cambridge 38, 
Massachusetts, is also specifically designed 
for the analysis of only sodium and potas- 
sium with lithium as internal standard. 


Figure 9. Atomizer and burner units of the Baird-Atomic Model KY-1 Flame Photometer 


A, atomizer; B, black absorber to minimize scattered light in p , 
chamber; CA, compressed air inlet; D, draintube; CH, chimney; R, reflector. 


flows through a centrifugal separator to 
sift out heavy particles before reaching the 
burner. The latter is surrounded by a 


A diagram of the atomizer and burner 
units is reproduced in Figure 9. The 
aerosol produced in the atomizer chamber 


hints. 


spectrop 


CELL-INSERT COMBINATIONS 
FOR DENSE SOLUTIONS* 


Light paths reduced to any required dimension 
; (minimum light path—0.05 mm) 


*Suitable for use with Bausch & Lomb, Beckman, Cary and other 


ii 4 
e 
207-11JEAST STREET, NEW YORK 28 


TerePHONE. REGent 4-6785 


SPECTROPHOTOMETER CELLS AND INSERTS (Spacers) 


e Made of highest purity fused quartz 
e Optimum transmission at all wavelengths: 


High UV Range-1890A to 12000A° Normal UV Range-2200A to 24000A° 
Near IR Range-2200A° to 35000A° 
$18-120 
Description UV Silica 
CELL 48 x 10 x 10mm light $25.00 


INSERT with fused fitted $28.00 
cover and 4' sides pol- 
ished to give 2 light paths 
(0.05 mm minimum (Total: $53) (Total: $40) ne ay og 

CELL 40 x 10 x 10mm light $55.00 $45.00 actor cue to 
path fused to tebe” oF thickness of 

raded seal insert 

INSERT 55 mm high and 2 $28.00 $20.00 
sides polished to give 1 
light path (0.05mm mini- 
mum 

CELLt 48 x 10 x Imm light 


pat 

INSERT 55mm high and 2 
sides polished to give 1 
light “we (0.05mm mini- 
mum 


CELLt 48 x 10 x 2mm light 
a 

INSERT 55mm high and 2 

sides polished to give 1 


light path (0.05mm mini- 
mum) (Total: $35) (Total: $30) (Total: $30) 


tAdapters available to position short path length cells in standard cell carriers. 


$22-350 

IR Silica 
Short path 
length celis 
recommended 
to overcome 
increased 
absorption 


$22-240 
US Silica 

$20.00 

$20.00 


(Total: $83) 
$25.00 


$10.00 


(Total: $65) 
$20.00 


$10.00 


$20.00 
$10.00 


(Total: $35) 
$25.00 


$10.00 


(Total: $30) 
$20.00 


$10.00 


(Total: $30) 
$20.00 


$10.00 
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glass chimney, and by an aluminum reflec- 
tor, to reduce the flow of heat to the rest of 
the instrument. 

The optical design is based upon the 
couble beam principle, with photomulti- 
plier tubes viewing the two beams through 
»ppropriate filters. The filters are of the 
.ultilayer interference type, with a band- 
y.idth of 8 millimicrons or less, and peak 
t-ansmission of 70-85%. The outputs of 
tne two photomultipliers are opposed, and 
tne difference signal is read out directly 
ca a microammeter. 

The fuel is manufactured gas, or pro- 
| wne-butane, and a source of compressed 
oir delivering 1 cfm at 8—i2 psi is neces- 
sary. The reproducibility is +0.5% 
(iv.), @ minimum sample of 5 ml is re- 
quired, and the sensitivity for sodium is 0.1 
ppm. 


SPRAY EVAPORATION 


Figure 10. Detail of the original flame attach- 
ment for the Beckman Model DU Spectrophotom- 
eter. A, atomizer (heating jacket not shown) 
B, burner. 


Beckman 


The first device for flame photometry 
put out by this manufacturer consisted of 
an atomizer-burner unit designed to be 
at'ached to the Beckman Model DU or 
Model B spectrophotometers. The main 
fe: tures of this attachment are shown in 
di.gram in Figure 10. The atomizer 
chimber was heated, so that the aerosol 


(Continued on page A718) 


POLARIZING 
MICROSCOPE 


The AO Polarstar’s building-block concept of design gives you an un- 
equalled choice in the selection of your polarizing microscope and equip- 
ment. Various combinations of bodies, stages, analyzers, nosepieces, sub- 
stage equipment and bases can be selected to provide the exact model you 1 
want. Whatever the model, you're assured of top optical and mechanical 
performance, matchless convenience and versatility. . . 


plus these outstanding Polarstar advantages... 


CONVENIENT CAMERA AC- 
CESSORY .. . Low-cost 35mm 
camera for use with trinocular 
or photographic monocular 
body. Shoot what you see 
through coupled visual and 
photographic system. Take 
black and white or full color 
35mm photos... 
quickly... easily. 


COATED OPTICS... Strain-free 
Objectives, Wide Field Eye- 
pieces and all essential air-glass | 
surfaces are coated...Americote 
for superior performance. 


BERTRAND LENS... Slide-in type... 
built-in, focusable .. . for convenient 
pic observati: 


REVERSIBLE BODIES .. . INTER- 
CHANGEABLE... Choose from mo- 
nocular, b i} and tri | 

bodies ... all inclined for comfort. 


POLAROID ANALYZER... Choice 
of rotatable or fixed, swing-in. 


CHOICE OF STAGES 
..-Plain ®radvated ro- 
tating stage or gradu- 
ated rotating Micro- 
Glide stage for quick 
convenient specimen 
positioning. 


QUICK-CHANGE NOSE- 
PIECE. . Convenient quick- 
change centerable or triple 
revolving nosepiece. 


FOCUSABLE STAGE 
..You focus the stage 
ond the specimen to 
‘ the objective with low, 
tioned coarse and fine 
adjustments. 


POLAROID POLARIZER ... 
Specially selected fixed Polar- 
oid Polarizer in Abbe conden- 
ser permits optimum use of full Qa 
numerical aperture of conden- 
ser. Swing-in auxiliary conden- 
ser fully illuminates the field 
of view for orthoscopic work 
with low-power objectives. 


CHOICE OF BASES... Choose 
from Built-in Base illuminator 
for convenient Kohler type iliumina- - 
tion or horseshoe bose with mirror. 


American Optical 


Write today for 10 page Polarstar Brochure 
Company 


No. SB 2300! 
Address 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 


City Zone__ State 


1 CANADA write — American Optical Company Canada Lrd., Box 40, Terminal A, Toronto, Ontario 
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CENTRI-CHEM® 
Centrifugal 


Most Needs for 


-GEARCHEM 


Gear Pu 


SMALL CHEMICAL PUMPS 


ROTARY: If you want linear, non- 


segmented, non-foaming flows, ideal for 
shear-sensitive emulsions and safe for 
auto-detonating fluids—select the self- 
priming Eco ALL-CHEM Rotary displace- 
ment pump with twin opposed oscillating 
impellers. Designed for severe corrosive 
service. For reduced viscosities and tem- 
peratures to 250° F. Capacities to 10 
gpm. Pressures to 100 psi. Suitable for 
metering in conjunction with Rotometers. 


CENTRIFUGAL: rr you want a 
widely applicable, corrosive-resistant cen- 
trifugal pump handling most chemicals, 
including slurries with particle size up to 
% of an inch, as well as troublesome 
sticky fluids—select the Eco CENTRI- 
CHEM Pump. This pump was designed to 
meet the standardization Be wine of 
major, multi-plant chemical companies. 
Capacities to 40 gpm. Heads to 57 feet. 


ore 


ECO ENGINEERING CO 


POINT TO... 


GEAR: If you require self-priming 
and intermittent or sustained operation 
with constant flow metering and repro- 
ducible accuracy within plus or minus 1 
percent, depending on viscosity—han- 
dling all commercial chemicals, acids, oxi- 
dants, alkalies, aromatics, solvents— 
select the Eco GEARCHEM Pump. For 
temperatures up to 400° F and viscosities 
to 10,000 SSU. Capacities to 10 gpm. 
Pressures to 100 psi. 


GREAT VERSATILITY 


The widest variety of metals and non- 
metallics for every corrosion and con- 
tamination problem are utilized in Eco 
Pumps. These include the stainless steels, 
Stellite*, Hastelloy* B and C, monel, 
nickel, zirconium and titanium; Teflonf, 
—_— plastics, Hypalont, Nylon, 
enton*, ceramic, carbon, etc. 


MPANY 


Mass Produced and Stocked 
for Immediate Delivery 


Eco Pumps are not “custom built’ with 
attendant slow delivery and high cost. 


They are stock pumps, produced in vol- 
ume on automatic “program” machine 
tools where multiple operations are per- 
formed to reduce needless labor and 
handling. This results in lower _ pre- 
cision uniformity and complete :nter 
changeability of parts to meet cus: omer 
requirements and to facilitate field 
servicing. 


Ask for literature on the complet: Ec 
pump line. 


*Union Carbide Trademarks. tduPont Trad: mark. 
xHercules Powder Trademark. 
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* 12 New York Avenue 


$¢5 Analytical Filter Papers 
ick Reference Cotalg 


extremely low ash content of the paper are emmstiat 


: LTER PAPER DATA FOR QUICK REFERENCE 4 Carl Schleicher & Schuell Co. 


4 Valuable up-to-date SaS Quick Reference Catalog ee Keene, New Hampshire , Dept. JC-1 1 
= gives filter paper data at a glance. Eight color pages. 
Sections on filter paper: Ash Free (less than 
“4 0.007% ash); Qualitative; Hardened and ae 
High Wet Strength; Folded; Miscellaneous and Filtration Company) 
Specialties. Description of each paper, uses, 
circle diameters, sheet sizes. INCLUDES HANDY 
Sa$ FILTRATION CHART showing retention values. _, (City) (State) 


Send for your S&S Quick Reference Catalog now a (5 Also send SaS Analytical Filter Paper Sampler 


(Name) (Position 
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ph for use in Chemical Analysis { 

1p ASH FREE FILTER PAPERS 

hydroxides such as iron and in the 

as hydroxides, ete. Particularly useful filtration of bulky 
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x texture, ‘or rapid filtration of coarse and 
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for Science Labs 


WATER STILLS DEMINERALIZERS 


In all models and capacities from % 
to 1000 gallons per hour. Produce a 
constant, unvarying, automatic supply 
of the purest distilled water. Operated 
by Steam, Gas, or Electricity. Standard 
equipment in leading colleges and 
universities. 


LAB STERILIZERS 


Rolling door or hinged dour . . . 24 
different models. Double-wall type with 
inner sterilizing chambers of corrosion- 
resistant metal . . . removable shelves 
... completely insulated . . . stainless 
steel finish. Steam, Gas, or Electrically 
heated. 


CATALOG G ON WATER STILLS 
BULLETIN 151 ON WATER BATHS 
BULLETIN 140A — DEMINERALIZERS 
BULLETIN 142A — STERILIZERS 
BULLETIN 139 — TIN LINED PIPING 
BULLETIN 150 — PURITY METERS 


Left, Model BD-1 produces 5 to 8 
g.p.h. Direct Reading Meter indicates 
water purity at all times. Right, Model 
BD-2 operates under pressure produc- 
ing 5 to 25 g.p.h. No heat or cooling 
water needed. 


5 INTERCHANGEABLE CAR- 
TRIDGES EXPAND USE TO DO 5 
WATER PURIFICATION JOBS. 


Complete line of Tin Lined Piping, Fit- 
tings and Valves for distilled water 
distribution systems maintain water pu- 
rity to each individual lab. 


PURITY METER 


Barnstead Purity 
Meter checks water 
purity in 30 seconds 
. Maintains a con- 
stant check on distil- 
led water purity since 
contamination often 
occurs from improp- 
er handling or im- 
proper storing after 
it is received from 
Still. Easy to use. 


STILL AND STERILIZER CO. 
65 Lanesville Terrace, Boston 31, Mass. 
grer BARNSTEAD PURE WATER PRODUCTS INCLUDE: SINGLE, DOUBLE, AND TRIPLE 


STILLS; WATER DEMINERALIZERS; LABORATORY STERILIZERS; DISTILLED WATER HEATERS; 
PARAFEIN DISPENSERS; WATER BATHS; PURITY METERS; AND SUBMICRON FILTERS. 
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droplets dried to fine solid particles bef«re 
entering the burner assembly. The burier 
consisted of a water-cooled cylindri al 
barrel, with a perforated plate at top, to 
produce a broad uniform flame the light of 
which would completely fill the entra ce 
slit of the spectrophotometer. 

This design was dropped around 1950 in 
favor of the combined atomizer-bur:er 
first described by Weichselbaum and 
Varney, in which the aerosol forms i- 
rectly in the flame. Diagrams of this wit 
are given in Figure 11. The relations! 


Figure 11. Principle of construction of Beck- 
man _ combi burner. Left, palla- 
dium sample feed tube, remainder of unit glass; 
Right, all-metal construction. 


of the burner-atomizer to the rest of the 
instrument is shown in Figure 12. The 
sample, in a small beaker on a movable 
stand, swings into position below the 
atomizer so that the sample feed tube is 
dipping into the liquid. The reduced 
pressure created by the gas flow sucks the 
liquid sample up into the flame. 

The flame attachment unit for a Model 
DU spectrophotometer consists of the 
atomizer-burner, pressure controls, mount- 
ing hardware and housings (price: $540). 
The fuel is either hydrogen cr acetylene, 
in order to give a hot enough flame to 
excite the radiations of the several dozen 
elements that can be detected with the 
high resolution monochromator.  (on- 
tinuous operation requires 8 cubic fect of 
oxygen and 5 cubic feet of acetylene or 20 
cubic feet of hydrogen per hour. ‘The 
pressure at the burner is 12-20 psi for the 
oxygen. Reproducibility can be as good 
as +0.3%; sample size is 1-3 ml; sensi- 
tivity for sodium is 0.01 ppm, using 4 
photomultiplier detector on the spectro- 
photometer. 

The company also has produced a direet- 
reading flame photometer that is a «om- 
plete instrument intended only for the 
analysis for sodium and potassium. “his 
is an absolute reading instrument; the 
parameter read out on the microamm.'ter 
on the instrument panel is calibrate: by 
means of standard solutions of sodiu™ or 
potassium salts. Because of the seiious 
interferences caused by many substa ces, 
the standard should have a compositi: as 


(Continued on page A722) 
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STANDARD 


ee Turns Apparatus On or Off 

+: FORGET IT! 

—AS SIMPLE 


AS THAT! 


The “TWO-TIMER” is a rugged, versatile 20-hour timing device with a high rating (1650 watts) for 
general use as an automatic time control attachment for laboratory, industrial and office equipment. 


oe SIMPLE TO USE SPECIFICATIONS 


You just plug the ‘““Two-Timer’’ into a 60-cycle 110 volt RANGE up to 20 hours. Calibrated in hours and frac- 
line outlet, then if you wish to have a device turned o ate tions thereof. 


certain time, plug it into the black socket on the ““Two- OPERATES on 105-120 volts A.C. 60 cycle. 
Timer’’ or if you want it turned on, plug into the white RATED load 15 amps at 110 volts (1650 watts). 


socket. 
A multiple socket adapter may be used if you wish more POWERED by Bristol ““Circle B’’ synchronous timing motor. 
than one device turned on or off at the same time. The dial SUPPLIED i ina rugged hammertone steel case 
Beck: face is calibrated in hours—set the ‘““Two-Timer’’ knob at es 
the of hours thereof) wish GUARANTEED for one year. 
‘ erate (turn on or turn off) your equipment. Set it and for- 
glass; get it—it’s as simple as thet. Cat. No. JC46400 Each $9.95 
i the 
The 
vable 
A New RINGING-INTERVAL 
ibe is 
luced 
PRECISION TIMER! 
Lodel 
ount- 
540). * Marks any length of time from “% minute to 2 hours 
‘lene, with a 10-second bell signal 
et 
oe * Runs for 30 hours with one winding 
: = * Time is set by the center knob 
et . * Side levers energize alarm and start clock 
or 2 
The 
de The case is made of durable metal and is attractively fin- 
ae ished in black wrinkled enamel which outlasts cases made 
nails of plastics. 
. Dial is 31/2 ins. in diameter. Timer measures 4*/s” X 
irect- 41/,” & Q'/4" and weighs 20 ounces. Cet. No. JC46275 . . Each $11.25 
com- 
r the 
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IN INTRICATE TOPS, Col- 
orlith can be readily 
fabricated for “the fine 
furniture look.” There is a 
wide choice of thicknesses 

%”, %”, and 
1%”...which offers design- 
ers a wide range of possi- 
bilities. 
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Let Your Eyes Tell You... 
COLORLITH TOP 


AFTER 12 YEARS 


J-M Colorlith Sheets for{L< 


outwear stone, paintedfor 


IN SHELVING, the ability 
of Colorlith to hold ordi- 
nary screws makes possi- 
ble the assembly of shelves 
using simple butted joints. 
Sheet-metal screws can 
threaded directly into the 
material (after drilling a 
lead hole). 


IN HOODS, use Colorith 
for frame, base, support- 
ing members and working 
surface! It is virtually in- 
destructible. No extra 
thicknesses are needed for 
maximum protection from 
chemical gases and ther- 
mal shock. 


WITHSTAND 
BOTH PHYSICAL 
AND CHEMICAL 
ABUSE IN 
SCHOOLS 

AND 
UNIVERSITIES 


School and university labor: tories 
everywhere have found th:t J-M 
Colorlith is the ideal working sur 
face for table tops, fume ‘0ods, 
shelving and similar applic: tions. 
Colorlith is a mixture of portland 


‘ 

4 

Case 
hd 4 
| 


STONE TOP AFTER ONLY 


8 YEARS 


iLaboratory Tables and Counters 
plastic-surfaced materials... 


Colorlith in laboratory applications, 
IN-296A. Ask your supplier of lab- 
oratory furniture for details, or 
write Johns-Manville direct. Cable 
address: Johnmanvil. 


tories 
t JM 


g 
hoods, 
tions. 
rtland 


cement and carefully chosen asbes- 
tos fibers, integrally mixed with 
chemically-resistant color pigment 
and fillings — then subjected to hy- 
draulic pressure to form a dense, 
homogeneous sheet. 

Colorlith can take the daily pun- 
ishment of service in any type of 
laboratory. Thermal shock, impact, 
cutting and abrasion have no effect 
on Colorlith. In tests, Colorlith 
had equal or better resistance to 
chemical spot tests in 63 out of 65 
cases, compared with natural stone! 


JOHNS-MANVILLE 


Colorlith is available as original 
equipment on laboratory furniture 
made by virtually all leading mak- 
ers. Old laboratories can have a 
“new look” and gain “new utility” 
with replacement tops of J-M Color- 
lith. Either replace the entire top 
with full-thick Coiorlith (%”, 1” or 
1%”), or resurface worn tops with 
%” Colorlith (epoxy or contact ad- 
hesive will bond Colorlith to wood, 
stone, metal or composition tops). 

Send the coupon today for your 
FREE copy of J-M Brochure on 


Johns-Manville 
Box 14 
New York 16, N. Y. 


Please send me my copy of J-M Bro- 
chure IN-296A on Colorlith for lab- 
oratory furniture tops. 


Name 

School 

Street. 

City Zone 
County State 
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balance 
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New Features: 


NEW —COMPACT CASE —Lighter, smaller, smoother. 


NEW —COMPENSATED BEAM — More accurate, 
sturdy, stable. 


NEW — LIGHT, LARGE WEIGHING CHAMBER — 
visibility of sample. 


NEW — INDEPENDENT PAN-BRAKE — Adjusts pan before 
beam release. 


NEW — EPOXY FINISH — Durable, easy to clean. 
NEW — WRAP-AROUND TOP — Interior better protected, 


more accessible. 


NEW — COMPARTMENT FOR LIGHT & TRANSFORMER 


— Built-in and well insulated. 


Better 


NEW —EASY WORKING DOORS — Comfortable finger-grips. 


NEW — GEARLESS DRIVE FOR COUNTERS — Smooth and 
reliable. 


NEW —UNITIZED CONSTRUCTION — Rugged and 
trouble-free. 


© Ask your favorite laboratory supply house 
for additional information and a demonstration. 
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close as possible to that of the unknown . 
This model is no longer being manufa: - 
tured. 


Figure 12. Beckman Flame Attachment, show- 

ing relationship between atomizer-burneg; (1), 

sample positioning lever (2), condensing (3), and 
burner housing (4). 


Perkin-Elmer 


A schematic diagram of the design of 
the Model 52 Flame Photometer of the 
Perkin-Elmer Corp., Norwalk, Connecti- 
cut, is shown in Figure 13. The sample is 
poured into the inlet funnel, is atomized, 
and the aerosol is swept into the burner. 
The entrance slit of a two-prism mono- 
chromator looks directly at the center of 
the flame just above the top of the burner. 
Light from the flame is dispersed into a 
spectrum and divided by a beam splitting 
mirror so that part falls on a fixed exit 
slit and part on a movable one. Each slit 
has its own photoelectric cell and amplifier 
with independent gain controls for each. 
As a direct reading photometer, the gain 
control on the internal standard amplifier 
is set at zero. For use as a ratio photom- 
eter to compare the light falling on the 
internal standard cell with that falling 
on the other, the gain control on the int: r- 
nal standard amplifier is adjusted until '‘s 
signal exactly balances that of the wn- 
known. 

Features that are not shown in the fig' re 
are the rotating sector shutter and s) :\- 
chronous rectifier needed for the 
amplification and the connection from ° \¢ 
element selector and wavelength scale ‘» 
the moving slit for setting on the emiss 
lines of the different elements. Additio 


amplification not shown in the figure ma °s 


(Continued on page A724) 
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Jobs 
Pont 


offer... 


Challenge 


... important, stimulating work 
in a student’s chosen field, for 
a company that’s a leader in 
research—the development of 
new products, new ways of pro- 
ducing them, and new areas for 
their use. DuPont’s methods 
of training, extensive modern 
equipment and working atmos- 
phere will help a man work at 
the top of his ability, help him 


keep growing. 


CHEMISTS 


Opportunity 


... for continuing advancement 
consistent with a graduate’s 
qualifications, working with 
men who have made their mark, 
learning from men who have 
achieved. Here a man is given 
every encouragement to score 
his own success. Here he is 
always an individual; his own 
good ideas are wanted: he will 
be credited with them, and will 


be rewarded for them. 


ENGINEERS 
PHYSICISTS 


MATHEMATICIANS 


due soon to receive a Bachelor's, Master’s or Doctor's degree... should 
talk with their placement officer...or with our personnel representative 
when he is on campus. Or write us. E. Il. du Pont de Nemours & Co. (Inc.), 
Room 2430-11 Nemours Building, Wilmington 98, Delaware. 


REG. 5. pat. OFF 


Better Things for Better Living ... through Chemistry 
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Chemical Instrumentation 


the final output large enough to read on a 
meter. 

This instrument can be used either for 
absolute measurements, calibrating the 
readings with standard solutions, or for 
ratio measurements, using lithium chlo- 
ride as internal standard. The fuel for 
the burner may be propane or acetylene, 
depending upon whether only Na and K 
are to be determined, or other elements as 
well. Reproducibility is +2%; sample 
size is 5 ml; sensitivity for sodium is 0.03 


ppm. 
Geese The Model 52 has been superseded by 
fo a the Model 146 (about $1000), the basic 
- / design of which is similar, but which has 
several improvements. The most signifi- 
cant is an improved atomizer-burner, 
shown in Figure 14. The atomizer uses a 
4 straight capillary that is easily cleaned, 
and a centrifugal separator is included be- 
tween atomizer and burner. The latter is 
made of stainless steel. Sample size can 
be as small as 2 ml. 


Process and Instruments 


f A simple, high-quality flame photometer 
designed for sodium and potassium analy- 
| sis either by the absolute or internal stand- 
F | ard techniques is manufactured by Process 
and Instruments, Brooklyn 33, New York 


, (Continued on page A727) 


Figure 13. Schematic diagram of the Perkin-Elmer Model 52 flame photometer. 


Variable Stroke 
Deep Water Bath 
Up to 80°C, + 0.5°C 

0-400 Strokes per Min. 
Controlled Temperature 


Eberbach 


CORPORATION 
P.O. Box 1024 Ann Arbor, Michigan 


Eberbach 
WATER BATH SHAKER 


This table model Water Bath Shaker provides con- 
tinuous duty shaking in the range of 0 to 400 com- 
plete excursions per minute. Guarantees constant 
speed in spite of variation in line voltage or changes 
in load. Water temperature in bath can be con- 
trolled up to 80°C., + 0.5°C. Automatic water level 
control maintains depth in bath between 1144-4 
inches. Anodized aluminum flask carrier measures 
14 inches by 10 inches. May be used as shaker or 
water bath only. Cover for controlled atmosphere 
available. Request catalog 60GH. 
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... for interest in these 12 interesting new compounds from Ba AC 


Sulfur Tetrafluoride-Boron Fluoride Complex. (SF,* BF) 
N, N-Dimethy! Sulfamyl Chloride. [(CH3;)2NSO.CI] 
Sodium-2-Chloroethane Sulfonate. (CICH2CH2SO;Na) 
Hydroxylamine-O-Sulfonic Acid. (H2NOSO;H) 

Duroyl Propionic Acid. 

2, 2-Dichlorobicyclo- (4,1,0) Heptane. (C,H, .Cl2) 
2-Methylmercaptophenol. (CH;SC,H,OH) 


4-Methylmercaptophenol. (CH;SC,H,OH) 
Sulfamide. (NH.SO.NH.) 

Sulfuryl Fluoride. (SO.F.) 

Sulfur Trioxide-Pyridine Complex. (SO; Pyridine) 
Methylene Sulfate. (CH.SO,)2 


Baker & Adamson Products JCE-110 
GENERAL CHEMICAL DIVISION 

Allied Chemical Corporation 

40 Rector Street, New York 6, N.Y. 


Please send data on the following compounds: 


| 


Frankly, as yet we know very little about the uses for 
these new chemicals. We do have limited technical data 
on each which we’ll be glad to send you. We can also 
provide small laboratory quantities of most of them for 
your investigation. 


All of these new compounds have been prepared on a 
laboratory scale as a direct result of General Chemical’s 
broad research programs. They are not now available 
in commercial quantities, but we could supply such 
quantities if enough demand develops. 


Would you like to join our “fishing expedition”? 
If so, just attach the coupon to your card or company 
letterhead. 


GENERAL CHEMICAL DIVISION 
40 Rector Street, New York 6, N. Y. 


BAKER & ADAMSON? Fine Chemicals City Zone__State___ 
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Let’s talk about EQUIPMENT FOR 


NUCLEAR EDUCATION 


Do you face the important task of 
equipping a laboratory for nuclear edu- 
cation? If so, here’s a suggestion that will 
get you off on the right foot. 

Talk to Tracerlab! It won’t cost you a 
cent and it could save you both time and 
money. 

Since 1946 Tracerlab has pioneered in 
the use of radioisotopes. Tracerlab scien- 
tists actually developed many of the 
techniques basic to this modern analytical 
method. Tracerlab engineers designed 
many units that have set performance 
standards in both education and re- 
search. Therefore, if experience and ac- 
complishment are your criteria: 

Talk to Tracerlab! You’ll soon discover 
they have available a wide range of in- 
struments and accessories for nuclear 
education — more than enough to estab- 
lish well-rounded courses in nuclear 
techniques. Tracerlab offers scalers, rate- 
meters, laboratory monitors, detectors, 
sample changers, survey meters, radio- 
chemicals, reference sources, personnel 
protection equipment, and numerous 
other accessories. 

If you are not in a position to com- 
pletely equip your laboratory now, re- 


member that Tracerlab instruments are 
extremely versatile, making possible a 
wide variety of classroom demonstrations 
and laboratory experiments with only a 
few basic instruments. But most impor- 
tant, Tracerlab equipment is designed and 
built for constant use in research labora- 
tories and has a ruggedness and quality 
far greater than that usually offered for 
educational purposes. (In fact, where re- 
search funds are limited, the same 
Tracerlab instruments can do double 
duty in education and in research.) 
Don’t deny your students the oppor- 
tunity to train with instruments with 


[racerlab 


radiation measurement 


quality and features comparable to those 
they will later employ. 

Talk to Tracerlab! You'll find the ex- 
perience of your local Tracerlab Nuclear 
Applications Engineer most helpful in de- 
termining what equipment is best suited 
to the aims of the courses you are plan- 
ning. And, if you are applying for a grant 
for financial assistance he will be pleased 
to advise and assist you in the proper 
preparation of the required information. 

For further information on Tracerlab 
Equipment for Nuclear Education write 
for General Catalog F. It’s full of useful 
information, and it’s yours for the asking. 


[racerlab 
ELEKET 


TRACERLAB, INC., 1610 Trapelo Rd., Waltham 59, Mass. » 2030 Wright Ave., Richmond. Calif. 


A TYPICAL EXAMPLE 


The SC-90 Decade Utility 
_ Scaler is a typical example of 
Tracerlab's educational equip- 
__ ment. Designed for both scintilla- 
tion and GM Counting, it has 
_ 100,000 count capacity and 
builtin high voltage power 
Pa $325.00, FOB Waltham. 
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Figure 14. Design of the Atomizer-Burner unit 
in the Perkin-Elmer Model 146 Flame photom- 
eter. 


(Model 1B: $1100). It is a double beam 
instrument, employing barrier-layer photo- 
cells (hence no external power supply is 
required), and the fuel is propane. The 
atomizer is unique in consisting cf a stain- 
less steel inlet tube with a stainless steel 


Figure 15. Process and Instruments Model 1B 
flame photometer. 5 


spriy needle, the position of which can be 
precisely adjusted by a manual control. 
The needle can be removed for cleaning 
and reset to its previous position very 
conveniently. This instrument is shown 
in Figure 15. 


(Continued on page A728) 


Today’s best buy in a 


recording spectrophotometer! 


... Spectronic 505° Recording Spectrophotometer 
... from $3685, less than half the cost of the others 


No other recording spectrophotometer has ever won such prompt 
acceptance. In just a few short months it has become the best seller 

in the field. And with good reason. High accuracy and speed of analysis 
make it a sensible buy for recording transmittance, linear absorbance, 
reflectance and emission throughout the UV and visible ranges. 

But consider its astonishingly low price... add up its exclusive features 
...and you’ll see why so many laboratories have 

specified it as today’s best buy 


e Certified-Precision Diffraction Grat- e@ Precise reflectance values are easily 
ings--high resolving power and linear obtained. 
dispersion; constant, narrow band » Only $3685, visible range; $4285, UV- 
pass. Visible. 
Exclusive electronic sensor—automa- 
tically gives faster, more 
accurate recording. 


~ 


Exclusive long life air- 
cooled Hydrogen lamp. 
No water cooling lines 
and drainage. 


BAUSCH & LOMB INCORPORATED 
66111 Bausch St., Rochester 2, N.Y. 


() Send me Spectronic 505 Recording 
Spectrophotometer Catalog D-2009. 


BAUSCH & LOMB 
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Other Manufacturers 


Many other flame photometers are con- 
mercially available that possess char: c- 
teristics similar to those described in ccn- 
nection with the instruments treated 
above. These include: 

Ccleman Model 21 Flame Photomet:r, 
an accessory to be used with the Colem.in 
Junior or Universal Spectrophotomete’s; 
uses natural or artificial gas; vacuum 
phototube photometer; price, $500. 

Norelco Flame Photometer of Philips 
Electronics, Mount Vernon, New York; 


E RR double-beam, barrier-layer photocells; or 


either absolute or internal standard meis- 


‘ urement; galvanometer read-out; price, 
RA-MICRO 


Unicam SP.900 Flame Spectrophotom- 
B A Ss A N "es E eter; uses any gas from propane to hydro- 

gen; high-resolution monochromator and 
ac-chopped electronic amplifier with g:l- 
vanometer read-out for very high sensi- 
tivity and stability; available in U. 8S. 
through Wilkens-Anderson Co., Chicago 
51, Illinois. 
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Precision . . . +0.1 micro-gram L Next: Infrared Spectrometers. 
Taring capability . . . 100 mg 


Ask for our complete Mettler Balance brochure, also! 


Wil] corporation 
Scientific Supply 


ROCHESTER 3, N.Y. «© ATLANTA 25,GA. + NEW YORK 52,N.Y. + BALTIMORE 24, MD. 
BUFFALO 5, N.Y. © SO. CHARLESTON 3, W. VA. 
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are'the advantages: 

DURABILITY —heavy uniform walls; heavy beaded 
Superior chemical and thermal-shock 
resistance. 
COMPLETENESS — wide range of shapes; capaci- 
ties from 100 to 12,000 mi. A 
INTERCHANGEABILITY—through standard taper 
joints; ball and socket joints; short ring necks — Toledo, Ohio, Box JE-11 
which take standard stopper sizes. es pe oat os my FREE of Catalog 
flasks can be sealed to your present hard giass : 
items .. . coefficient of expansion is the same. ; 


for maximum discounts offered by your labora- 
tory supply deaier. 


Comprehensive Kimble catalog supplement SP-64 fea. 
tures new flasks and other items; supersedes price list __ 
SP-23; end combines catalog supplements SP-51, SP-57, 


KIMBLE LABORATORY GLASSWARE O WENS -TLu1 NOIS 


AN @ PRODUCT GENERAL OFFICES + TOLEDO 1, OHIO 
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Facts about chemical industry 
growth that can be 
important to a student’s career 


Do your students know that the chemical industry has grown at a 
rate of about 10% per year since 1929, as compared with only 3% 
for the economy as a whole? It’s a fact! And there’s every reason to 
believe that this favorable growth rate will continue. 


For the graduating student about to launch his career, this spells 
opportunity. Opportunity to grow with a growth leader. 


Allied Chemical, for example, now produces more than 3,000 diversi- 
fied chemicals at over 100 plants throughout the country. Many of 
these products are basic—used in volume by almost every industry. 
Allied is at the heart of the nation’s economy and looks forward to 
continued growth and stability. 


Since Allied offers such a breadth and variety of opportunity, stu- 
dents can get valuable aid in their career planning by meeting with 
our campus recruiters or by reading the brochure, ‘“‘Your Future in 
Allied Chemical.’’ If copies are not presently on hand in your office, 
they may be obtained by writing to: Director of Placement, Allied 
Chemical Corporation, 61 Broadway, New York 6, New York. 


DIVISIONS: 


BARRETT ¢ GENERAL CHEMICAL 
INTERNATIONAL ¢ NATIONAL ANILINE 
NITROGEN ¢ PLASTICS AND 
COAL CHEMICALS ¢ SEMET-SOLVAY 
SOLVAY PROCESS 
BASIC TO AMERICA’S PROGRESS 
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IS CENTRIFUGING 
A BOTTLENECK? 


The Adams Analytical Centrifuge, 
with its “2 to 4 Student” capacity, 
eliminates student “waiting time,”’ 
solves your space problem 


SAVES VALUABLE TIME... With 1 machine for every 2 to 4 stu- 
dents, there is little lost ‘waiting time.” 

Relatively high fixed speed (3400 RPM) and angle-head efficiency 
reduce time required for individual procedures. 

Fast stopping, with light pressure of hand. 


SAVES VALUABLE SPACE... Compact (10" in diameter) machine 
requires minimum of table space. 


Light and portable—weighs only 11% Ibs. 


This six-place centrifuge (for 5 ml. or smaller tubes) is ideally 
suited for teaching elementary and analytical chemistry, including 
qualitative analysis. In the industrial laboratory, its speed and vari- 
able capacities recommend its use for micro & semi-micro work. 


Economically priced, strongly constructed with a chemical- 
resistant finish, the Adams Analytical Centrifuge is maintenance- 
free...oilite bearings need no lubrication for 2 years. Brushless, 
sparkless motor eliminates fire hazard. 110-115 volt, 60 cycle, 
AC motor (transformer for 220 volt available). 


Complete with angle-head, six shields and cushions, and six Clay A Jams 


5 mi. ungraduated taper bottom glass tubes 


ATTRACTIVE QUANTITY DISCOUNTS. .. Order from your supplier, 
or write Clay-Adams, Inc., 141 East 25 St., New York 10, N.Y. 


NEW YORK 10 
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Out of the 


EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal, of 


Chemical Education and the date of the particular issue. 


Pamphlets, 


booklets and similar literature are gratis unless otherwise specified. 


New Apparatus & Equipment 


> A new pH meter, the Model 31 Com- 
panion, has just been introduced by Cole- 


man Instruments, Inc. The instrument 
has a wide scale (6!/, in.) covering the full 


0-14 pH range, permitting easy direct 
reading to 0.02 pH. The scale is mirror- 
backed to eliminate reading errors due to 
parallax. 

The instrument provides both pH and 
millivolt measurements; ranges 0-14 pH 


Which 
vs f 


“Guessing games” are out-of-place in today’s busy laboratories. 
So it's wise to bear these important facts in mind when you 


consider laboratory sinks: There is no question of which sink 
takes which corrosive (weak, mixed or concentrated) when 
you install “U. S.” Chemical Porcelain Laboratory Sinks. One 
“U. S.” sink handles ‘em all, hot or cold! Even hydrofluoric 
acid and hot caustics can be safely handled with normal 
routine rinsing. No “chemical resistance” tables required. No 
chance for error and costly damage. 


Sinks made of solid, non-porous chemical porcelain also have 
the other features you want. Attractive appearance. Time- 


tested durability. Superb heat-shock resistance. Smooth glazed 
surfaces, rounded corners for easy cleaning. Non-staining, 
non-absorbent, no maintenance problems. 
See the wide range of standord types and sizes at your Laboratary 
Furniture Dealer. Or write direct for new Bulletin L-8R. 


CHEMICAL CERAMICS DIVISION 


106-G 
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and 0-1400 mv. Potentiometer or current 
type recorders plug directly into the in- 
strument’s back panel without circuit 
modification; accessories adapted to K irl 
Fischer titrations and provide automatic 
temperature compensation. 

More details are available from labora- 
tory supply dealers or the manufacturer, 
Coleman Instruments, Inc., 42 Madison 
St., Maywood, Illinois. 


A highly practical new clamp, dey 
oped to eliminate the major problems of 
standard taper glass joints, has just been 
introduced by the Manostat Corp., 26 
No. Moore St., New York 13, N.Y. Those 
simplified stainless steel clamps re 
made with polypropylene inserts that 
make positive adjustable closure possil)le, 
while minimizing the possibility of break- 
age. 


p> A new type projector called the Act-0- 
Matic, operates in both a horizontal and 
a vertical position. In the vertical posi- 
tion, it enables the instructor to project 
actual test tubes, electrolysis cells, meters, 
electroscopes, and other science apparatus. 
Simple 1-second conversion to its hori- 
zontal position converts it into a standard 
overhead projector capable of projecting 
5” X 5” transparencies. A unique writ- 
ing attachment is available which allows 
the instructor to project class notes, 
diagrams, etc., as they are written. Con- 
tact Laboratory Furniture Co., Inc., P.O. 
Box 590, Mineola, L. I., New York for 
further information. 


> Five-milligram weighing accuracy in 
less than one-third the usual time is made 
possible with a new two-dial, weight-load- 
ing balance announced by The Torsion 
Balance Co., Clifton, New Jersey. Des- 
ignated as the DWL-2 model, the new 
Torsion balance is the first with a 120-g 
capacity to combine weight loading and 
fine weighing dials. 


> A centrifuge separator specifically de- 
signed for speeds up to 2000 rpm, and 
equipped with the patented lead-proof, 
freeze-proof, Ultramax valve which does 
not require grease, has been announced 
by Fischer & Porter Co., 660 Jacksonville 
Rd., Warminster, Pennsylvania. The Ul- 
tramax valve allows for the easy removal 
of the heavier phase of a two-phase liquid 
system. 


> Eco Engineering Co., No. 1 New York 
Ave., Newark, New Jersey, has announced 
their 900 Series Gearchem Pump with 
11/2 in. ports and flows to 27 gpm (1000 
SSU oils). This new series, added to the 
3/, in. and %/, in. port size Gearchems 
with capacities of 3 gpm and 10 gpm re- 
spectively, greatly enlarges the range of 
service applications of these pumps. 


> For use wherever liquids or solids ‘nust 
be weighed with great accuracy, a new 
line of heavy-duty laboratory bal. nces 
has been introduced by Henry Troe \ner, 
Inc., 22nd and Master Sts., Philade phia 
21, Pennsylvania. Sensitivity is 1 g. 


A completely new, lightweight |b 
and less than 20 in. high, microfilm re ider, 
the Recordak 310, has been announc: (i by 
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Recordak Corp., 415 Madison Ave., New 
York 17, N. Y., the Eastman Kodak Co. 
subsidiary in the microfilm and business 
systems field. 


New Literature 


@ New 12-page brochure 704 describes an 
improved spectrometer system for identi- 
fying, tracing and labeling gamma emit- 
ting radioisotopes. Known as the GSS-1, 
the system employs a new analytical 
principle to obtain higher resolution over a 
wide range of spectra energy than ever be- 
for: possible. It can analyze emitters 
within the approximate energy range from 
soft x-rays to above 6 mev. At the same 
tine, “dark current’? background common 
to other systems is eliminated. Illustrated 
in the brochure are actual graphs showing 
the spectra of various radioisotopes. Also 
included are graphs showing two or more 
emitters that were analyzed simultan- 
eously. The system consists of a com- 
bination linear count ratemeter and tran- 
sistorized spectrometer circuit, scintillation 
probe, slave scaler, graphic recorder, and 
universal shield. A copy of the brochure 
is available from the manufacturer, Nu- 
clear Measurements Corp., 2460 No. 
Arlington Ave., Indianapolis 18, Indiana. 


@ A new G-22 Dual Channel Strip Chart 
Recorder designed with two separate and 
completely independent recording channels 
is described by Varian Associates in a re- 
cently published four-page brochure. The 
recorder can be used for correlation 
and simultaneous readout of independent 
functions. Operation of recorder is based 
upon the well-known null-balancing princi- 
ple using a closed-loop servo system. Unit 
features modular design with plug-in input 
chassis which permit the recording of var- 
ious kinds of signal input information. 
A versatile range of charts and scales is 
available. Accessories include retrans- 
mitting slide wires, event markers, alarm 
contacts, side-by-side pens for zero time 
displacement recording, and panel mount- 
ing accessories. For more information 
write Ed Vopat, Advertising Manager, 
Instrument Division, Varian Associates, 
Palo Alto, California. 


@ An 8-page booklet which describes, il- 
lustrates, and prices more than 125 items 
of stainless steel laboratory ware has been 
issued by Harshaw Scientific, Division of 
The Harshaw Chemical Company. Desig- 
nated 3-60, the bulletin includes a data 
table giving corrosion resistance 18-8 Type 
302 for more than 180 corrosive chemical 
substances. Typical items included in 
this booklet are beakers, funnels, test tube 
supports, graduates, pails, spatulas, 
scoops, micro slide dispensers, clamps, 
tongs, ete. Copies of this useful reference 
booklet can be obtained without charge by 
contacting Harshaw Scientific, Division 
of The Harshaw Chemical Company, 1945 
E. 97th St., Cleveland 6, Ohio. 


@A new, twelve-page technical booklet 
abou: Hercules Powder Company’s 
acetone is now available from the 
comp:.ny, Wilmington 99, Delaware. 


(Continued on page A734) 


WELCH CHART OF THE ATOMS 
NEW 1959 Edition 


Chart and 48-page Key Booklet both comity revised 
by Dr. William F. Meggers, National Bureau of 


HARY OF THE ATOMS == 
Velence! 


"40 uty iz 13 16 ay. 
18 ¢: 26 27 

Sa. 91 < 3 

be Ba ta. 87 Ta Ww Re 
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4854. CHART OF THE ATOMS, 1959 Edition. 
Write for complete circular 

W. M. WELCH SCIENTIFIC COMPANY 

DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


ESTABLISHED 
1515 SEDCWICK STREET, DEPT. D-1, CHICAGO 10, ILLINOIS, U.S.A. 


Each, $7.50 


The ACT-O-MATIC Dual-Position Projector enables you to 
project actual test tubes, electrolysis cells, meters and 
other science apparatus. As the demonstration is per- 


4 for additional 
formed, it is projected LIVE on the screen in large, vivid information 
detail. Also projects class notes, diagrams, etc. as they are write.to: 


written. Tested demonstrations and prepared transpar- 
encies are available in chemistry, physics and biology. 


LABORATORY 
FURNITURE CO., INC. 


DUAL-POSITION PROJECTOR Old Country Road, Mineola, N.Y. 


Volume 37, Number 11, November 1960 / A733 


Trent 
> in- | 
1atic 
urer, 
lison 
el- | 
is of | 
been 
» 26 
‘hese ‘ 
are 
that 
sible, 
re:k- 
WM Welch Masutertun — = 
PROJEC1 
science. 
on 
ANZ 
patents pending 
(Maric 
3 


ment is ann -aced by LKB Instruments 
Out of the Inc., 4840 Rugby Ave., Washington 14, 


D.C, 
EDITOR’S BASKET @ Standardization Activities in the United 
P States—A Descriptive Directory, by Sher- 


man F. Booth, National Bureau of 
: was issued August 1, 1960, 210 pages, 
standing of the impact atomic energy is $1.75. (Order from Superintendent of 


having on our economy. The booklet, D S. Go t Printi 
5 A World Within a World, traces the basic Warkingtos 25, DC. 


techniques involved in the application of 
atomic energy for peaceful purposes. 
Write Public Relations Dept., Allied 
Chemical, 61 Broadway, New York 6, New Chemicals 


( Eastern Chemical Corp., 34A Spring 
@A new 8-page brochure describing St., Newark 4, New Jersey, announces 
application of a High-Resolution Buffer the availability of a new reagent... 


to the LKB Paper Electrophoresis Equip- ‘Paragon Indicator’’ for Iodine Titration. 


New leakproof spigot—with 
Teflon® O-rings at knob 
and at extension into rein- 


Drip-proof, drop-proof 
° off with never a drip. 
Nalgene® plastic carboys : 


Here’s new safety in storing and dispensing laboratory liquids. 
Nalgene carboys are made of unbreakable polyethylene. (Ever 
see the slivers fly when a glass carboy was dropped?) It’s proof 
against acids, caustics, corrosives. (What if that shattered glass 


i carboy had been full of H2SO4?) 

t- Nalge’s new spigot never drips. There’s added safety, too, in 
thn the ease of carrying Nalgene carboys—as little as jg the weight 
if of glass. And they’re so much lower in cost. In short, they satisfy 
" just about every laboratory requirement you can think of— 


M another step in Nalge’s continuing program of prod- 
. uct improvement through plastics research. Ask your 


laboratory supply dealer. 
; New catalog on the full line of Nalgene plastic gp == 
‘ laboratory ware now available. Write Dept. 411. i @. 


4 TEFLON is a Reg. T. M. of E. I. duPont & Co., Inc. 


*» THE NALGE CO., INC. nrocuestsr 2, NEW YORK 
The Quality Standard of Plastic Laboratory Ware 
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This reagent is readily soluble in eld 
water. 


Laboratory quantities of two unique 

boron hydrides—decaborane and _ penia- 
borane—are now available for expcri- 
mental work, John H. Heck, prodict 
manager of the Energy Division, (lin 
Mathieson Chemical Corp., 460 
Ave., New York 20, N. Y., announced 


Miscellany 


% Among the 2000 colleges that partici- 
pated in the 13th Annual Chemical 
Rubber Company Achievement Awird 
Program which features awards totaling 
$25,000, one coed and six male freshmen 
took top honors. These students receiving 
special recognition were selected as a 
result of a nation-wide chemistry examina- 
tion, conducted in seven different regions 
throughout the U.S.A. 

Special Certificates of Recognition will 
be awarded the high scoring students, and 
$100 worth of scientific books will! be 
donated in their names to their respective 
school libraries. 

First place winners, 1959-60, and their 
regions, are as follows: New England 
Region—Bruce Camilte, Wesleyan Uni- 
versity, Middletown, Connecticut. 
Eastern Seaboard—Richard Steinberg, 
Swarthmore College, Swarthmore, Penn- 
sylvania. Southwest Region—Willie Allen 
Moss, Clark College, Atlanta 14, Georgia. 
Near West Region—David Allan Schooley, 
New Mexico Highlands University, Las 
Vegas, New Mexico. Midwest Region— 
Miss Caro! Kleba, Notre Dame College, 
St. Louis 25, Missouri. South Region— 
Joe Blackburn, Vanderbilt University, 
Nashville 5, Tennessee. Far West Region 
—David G. Guillot, Brigham Young 
University, Provo, Utah. 


% Molecular biophysicists are becoming 
increasingly aware of the _ biological 
significance of fast transfer processes 
utilizing elementary particles (electrons 
and protons). To inquire into the 
possible physiological role of fast transfer 
reactions in eliciting specific interactions 
in ordered macromolecular structures, a 
series of seminar lectures was held at the 
Massachusetts Institute of Technology 
during the spring term of 1960. Included 
were lectures on electron and energy 
transfer mechanisms (Kasha Taube 
Murrell, Weber, Stryer) and on current 
concepts of proton transport mechanisms 
(Eigen and Grunwald) of immediate bio- 
physical and biochemical significance. 
Properties of water and ice cruci:! for 
proton transfer were reviewed (Frank, 
Brady, Klotz, Fernandez-Moran). Six 
lectures of a more general nature dealt 
with aspects of macromolecular inter::ction 
properties (Gergely, Berendsen, (ncley, 
Davidson, Wiener, Elsasser). 

Abstracts of these lectures and per' inent 
references have been compiled an‘! are 
available. Requests should be sext to 
Professor Francis O. Schmitt, Depar: ment 
of Biology, Massachusetts Instituie of 
Technology, Cambridge 39, Massachv setts. 


Index Chemicus, a monthly index 
(Continued an page A736) 
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Model 1064 


AVAILABLE IN 
FIVE MODELS: 


#1064 

Aluminized steel. Inside dimensions: 18” high X 24” wide X 14” deep. 
Outside dimensions: 32” high X 31%” wide X 21” deep. Capacity 3.5 
cubic feet. Two removable shelves. Electric consumption 1200 watts. 
#10648 

Same as Model 1064 except all metal parts of stainless steel. 

#1065 

Aluminized steel with all metal door. Inside dimensions: 12” high X 12” 
wide X 12” deep. Outside dimensions: 242” high X 18” wide X 19” 
deep. Capacity 1 cubic foot. Two removable shelves. Consumes 600 
watts, 

#1066 

Aluminized steel. Inside dimensions: 25” high X 31” wide X 19” deep. 
Outside dimensions: 38%2” high X 38” wide X 28%” deep. Capacity 
8.5 cubic feet. Three removable shelves. Consumes 2000 watts. 

#1066S 

Same as Model 1066 except all metal parts of stainless steel. 


Model 1065 


#198 


UNEXCELLED for PERFORMANCE and ENDURANCE 


ELECTRIC 
CONSTANT-TEMPERATURE 


Model 1066 


For Sterilizing, Drying, Conditioning, 
Preheating, Etc. 


A long-term investment for laboratories, BorkeLt Constant- 
Temperature Ovens offer many desirable features, such as: 


Corrosion Resistant polished aluminized steel or stainless 
steel spot-welded bodies and frames with asbestos exterior 
panels. . . 


ConstrRuctION with non-settling rock-wool insu- 
lation. . . 


Unirorm Heat Distrisution by strategic location of coils and 
efficient baffling . . . coils operate at black heat for maximum 
efficiency and longer life. . . 


ConsTANT TEMPERATURE within range 35° to 200°C main- 
tained by Robertshaw hydraulic thermostat—sensitivity +1°C. . . 


Individual ON-Orr Switcu permits maintenance of thermostat 
setting for succeeding tests. . . 


Tuick AsBEsTos GASKET ON Door minimizes heat loss. . . 


Srurpy, Heavy GauGE SHELVEs are self-supporting even when 
partially withdrawn. 


When ordering—please specify voltage and current 
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MINIATURE 
WELL-TYPE 
GAMMA 
SCINTILLATION 

PROBE 


Model MWC-149 


As reliable and con- 
venient as GM count- 
ers, but about 100 
times more efficient 
for gammas, 1” x 1” 
Nal well-type crystal 
holds up to 1.5 cc. 
Cable included. 


ONLY $250.00 


ALL NEW 


Nuclear 
Science 


WELL 
SCINTILLATION 
SYSTEM..COMPLETE! 


Model WSS-93A 
consists of: 
® MWC-149 Counter 
® Tube Mount 
® Lead Shield 
® Sample Holders 


Quantitatively meas- 
ures small-size sam- 
ples of gamma emit- 
ters in solid or liquid 
form. 


COMPLETE $350.00 


Also Available: 


Alpha and Beta Scintillation Probes, 
plus a full range of educational kits 
and accessories, 


For more details, ask for Bulletin ED-8C 


ATOMIC 


(NC. 
Subsidiary of Baird-Atomic, Inc. 
811 W. Merrick Rd., Valley Stream, N. Y. 
CUrtiss 5-9300 
Represented Nationally by 
Baird-Atomic Sales Offices in: 


Boston ® New York ® Philadelphia 
Cleveland ® Washington, D.C. 
Atlanta ® Chicago ® Detroit 
Dallas ® Los Angeles 
San Francisco 
In Canada: 

Ottawa, Ontario 


Out of the 


EDITOR’S BASKET 


more than 60,000 new chemicals reported 
each year in the scientific literature, was 
recently introduced by the Institute for 
Scientific Information, 1122 Spring Garden 
Rd., Philadelphia 23, Pennsylvania. 

The inaugural issue reports over 3700 
newly synthesized compounds. It is 
being received by leading chemists who 
are hailing Index Chemicus as a “significant 
breakthrough” in chemical documenta- 
tion.4 


* A rapid, accurate colorimetric method 
for detecting and measuring minute quan- 
tities of aldehydes in air has been 
developed by the National Bureau of 
Standards. The method involves the 
adsorption of small quantities of alde- 
hyde—ordinarily too widely dispersed to 
measure—onto the surface of silica gel. 
To determine the amount of gas adsorbed, 
the silica gel layer is treated with a 
solution of p-phenylenediamine and hydro- 
gen peroxide: The resulting color change 
is indicative of the original aldehyde 
concentration present in the air. Rapid 
procedures for determining aldehydes 
have become very important for studies 
on air-pollution control. 

% The Third International Symposium 
on Gas Chromatography sponsored by the 
Instrument Society of America will be 
held on June 13-16, 1961, at the Kellogg 
Center for Continuing Education, 
Michigan State University, East Lansing, 
Michigan. This biennial symposium, 
which is recognized as the most important 
American meeting in the fast growing 
analytical field of gas chromatography, 
will include discussions on the latest 
advances in theory, instrumentation, and 
applications of gas chromatography. 
Special sessions are planned for the 
intensive treatment of plant stream 
analysis, flavor and odor analysis, and 
applications of gas chromatography to 
biological systems. Papers are also 
invited describing original advances in 
column, detector, and readout systems, 
and the extension of gas chromatographic 
techniques to the analysis of higher 
boiling materials. 

Information on submission of papers 
may be obtained from the Program Chair- 
man, Dr. Joseph E. Callen, Miami Valley 
Laboratories, The Procter & Gamble Co., 
P. O. Box 175, Cincinnati 39, Ohio. 


* A mobile exhibit of the latest concepts 
in nuclear laboratory equipment has been 
assembled by Tracerlab and has com- 
menced a tour of the nation’s major 
universities and research facilities. The 
exhibit is contained within a 23 foot 
trailer, and with the exception of hoods 
and skins, is a self-contained radioisotope 
laboratory with ali of the equipment 
necessary for virtually any type of radio- 
assay. 

Requests for information concerning 
the exhibit’s itinerary should be addressed 
to Paul A. McNulty, Public Relations 
Manager, Tracerlab, Inc. 


STIR-PLATE 


Combines a continuously variable 
magnetic stirrer and a stepless, 
precision-controlled hot plate. 
Lets you stir and heat liquids 
simultaneously ... or do either 
independently. Magnetic stirring 
action stirs liquids in closed or 
vacuum-sealed systems, odd- 
shaped, narrow-necked, and 
other flat or curved-bottom con- 
tainers. 7%” square hot plate 
thermostatically controlled over 
entire range to 700°F. Price 
complete with two stirring 
magnets and 5’ cord, $84.50. 
Write for literature and name 
of nearest dealer. 


THERMOLYNE CORPORATION 
(formerly Thermo Electric Mfg. Co.) 
471 Huff Sit., Dubuque, lowa 
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WERE 

LOOKING FOR 

NEW TALENT 

IN 

ANALYTICAL RESEARCH 


Just how important analytical research is to us at Olin Mathieson may be judged 
by the type and variety of projects now being initiated. These projects are being worked 
on in two completely equipped Olin Mathieson laboratories in different locations. One 
is the renowned Squibb Institute for Medical Research at New Brunswick, New Jersey; 
the other is a newly created facility—an integral part of the Olin Mathieson Research 
Center at New Haven. 

Our chemists are actively engaged in all areas of analytical activity—instrumental, 
chemical and radio chemical, qualitative and quantitative, organic and inorganic. 

The creative stature of our people is demonstrated by 12 highly significant pieces 
of research which will be published by June, 1961. 

Our people are given every encouragement to publish their technical papers. Men 
of growing professional stature are not apt to remain unnoticed at Olin Mathieson. 


OLIN 
MATHIESON sens, now 


CHEMICALS + ENERGY + METALS + PACKAGING + SQUIBB + WINCHESTER-WESTERN 
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nf First, notice that it is one-piece—no danger- get with Pyrex ware can eventually stretch 
On S/ er ous forcing of inner tubes through rubber your budget to where it meets your needs. 
stoppers, no leaking. Second, that it is made This attention to detail and to strength 
heavier than lower-priced one-piece con- is typical of the many new student pieces 

s densers. We can do this, because all our we've added in the last year or two. 
ware is made from No. 7740 glass, which If you are not familiar with the new 
IS has a lower coefficient of expansion. items, send for Supplements No. 3 and 

This means you get a built-in ability to No. 4-10 to our labware catalog. 

take student abuse. Also check the quantity case discoun‘s 
The points of tubulation are heavily re- you get on PyREX labware: they run «s 


student inforced for the same reason and with the Aigh as 23.5%. Write 7611 Crystal Strect, 
coms SOR. Corning, N. Y., for information. 


The adapter end has a heavy bead to 
resist chipping and cracking. The tip is fire 


polished to ward off snagging. 
con enser Time is your friend when you use PYREX (fq CORNING GLASS WORKS 


brand ware, and time is a big factor in cost. va 
Those extra months, and even years, you 


PYREX’* laboratory ware ... the tested tool of modern resear:h 
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CHEMILUMINESCENCE-VARIATIONS 


Submitted by: Theodore A. Winkel, Shawe Science Club, Shawe Memorial High School, Madison, Indiana 
Checked by: Roger Wheaton, Michigan State University, East Lansing 


PREPARATION 


Prepare a mixture of the following composition: 
Luminal 0.2 g. hemoglobin 4.0 g, sodium perborate 
4.0 g, trisodium phosphate 30.0 g, and powdered sugar, 
30.0 g. 

The mixture is hygroscopic, but can be kept almost 
indefinitely in a sealed container; since only water is 
necessary, it is ready for use at any time. 


DEMONSTRATION 


Place a teaspoonful of the mixture (about 5 g) and a 
cup of water (about 250 ml) ina pint jar. When sealed, 
this may be passed among students. 


CHEMICAL EQUILIBRIUM 


REMARKS 


The light output is not as bright as the “quick flash” 
produced with other oxidizing agents, but the chemicals 
used have some advantages and the light occurs for a 
relatively long period of time. 

This mixture produces a characteristic blue color; 
fluorescein and rhodamine B may be added to obtain 
green and pink light. 

Instructions for this and other variations of chemi- 
luminescent demonstrations as well as the necessary 
materials are available from the Shawe Science Club, 
Shawe Memorial High School, 201 State Street, Madison, 
Indiana. 


Journal of Chemical Ed 


Submitted by: S. B. Butler, Queens College, Flushing, New York 
Checked by: Roger Wheaton, Michigan State University, East Lansing 


PREPARATION 

Obtain a Soxhlet extractor which empties the extrac- 
tion chamber when 50 ml liquid has been collected. 
Prepare a mixture of 10 ml 0.5 M CoC}, solution, 90 ml 
saturated NaCl solution, and 125 ml water. Place 120 
ml of this mixture in the flask of the Soxhlet apparatus; 
save the rest for color comparisons. The boiling flask 
should be strongly illuminated. 


DEMONSTRATION 

The Cobalt Chloride Complexc—Set the Soxhlet extrac- 
tion apparatus into operation by heating the flask. The 
sohution in the flask will turn blue when the upper cham- 
ber is filled about halfway to the point where it siphons 
back. When it cycles, the solution becomes red again. 


REMARKS 

Once prepared, the solution may be used or stored in- 
definitely. It should be tried out in advance, since minor 
adjstments in concentration may be necessary. Small 
Soxhlet extractors are preferred in order that they may 


cycle within a period of 6-8 min. The equilibrium 
reaction may be repeated any number of times without 
interference by the lecturer. These reactions truly 
observe the laws of equilibria; it should be noted that 
the ratios between the reactants, the volume of the 
inixture, and the quantity of water removed are not 
greatly altered. The blue color is characteristic of a 
chloride complex of Co(II), the pink of a more highly 
hydrated form. 
ALTERNATIVE PROCEDURE 

The Hydrolysis of Bismuth Chloride—The same ap- 
paratus may be used with a BiCl; solution (add 5 g 
BiCl; to 10 ml 6 N HCl, warm, and dilute to 130 ml 
with H,O). With this solution boiling stones will be 
necessary (carborundum chips work well), and the com- 
position should be adjusted by adding very small 
amounts of acid or water so that the solution in the boil- 
ing flasks becomes clear about halfway through the 
cycle. The mixture is very sensitive to the acid concen- 
tration. 
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eful terms in education's lexi 
‘con, the word concentration is also the secret | 
‘manufacturing success. Just as we concentrate 
‘the production of top quality laboratory glassware 
at the lowest cost possible, we make it possible for 
- yeu to concentrate on saving a substantial part of 
_ your lab supply budget for other needed materials. 
_ If you are now using Diamond D laboratory glass- 
ware, you are getting the best value for’ every | 
dollar spent. If you aren’t . . . then it’s time to 
oncentrate on the problem. 
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Designed and Manufactured by 
E. H. SARGENT & CO. 


POLAROGRAPHS 


Model XII 


Model Ill 


Model XV 


‘for all Polarographic Applications in Research and Control Analysis 


Model lil Polarograph—S-29290—Manual, Indicating. 
Recommended for: (1) those routine analyses where only one 
substance is determined and where the curve shape approxi- 
mates a pure form, characteristic of reversible reactions in- 
volving simple ions in fairly substantial concentrations. In 
such cases, step height may be measured as the difference 
between two points, one on the residual current plateau and 
one on the limiting current plateau ; (2) instructional purposes 
in educational institutions where the 315 mm long, readily 
visible scale and the simplicity of design make the Model III 
Polarograph ideal for teaching and for illustration of the basic 
circuit employed in Polarographs. 

Model XII Polarograph—S-29301—Photographic Re- 
cording, Indicating, Sargent-Heyrovsky. The least ex- 
pensive of all recording Polarographs, for the occasional user 
of polarographic measurements. 


Model XV Polarograph—S-29310—Pen Recording (Pat. 
No. 2,931,964). Recommended: (1) as the fastest, most ver- 
satile and easily learned facility for regular analytical schedules 
requiring both accuracy and speed; (2) for university courses 
in instrumental analysis; (3) for ultra-sensitive trace analysis 
in conjunction with the Sargent Micro Range Extender. 
Model XXI Polarograph—S-29303—Pen Recording, Po- 
tentiometric. Recommended: (1) where there is desirable 
the maximum flexibility in both current and voltage axes to 
permit the expansion and detailed inspection of any portion 
of a step as in research studies or the development of analytical 
methods; (2) for use in extended time studies at constant 
applied voltages, of rates of reaction, respiration studies, etc. 
where a continuous recording of current is advantageous. 
For complete information on these Polarographs and Acces- 
sory Equipment write for Bulletin P. 


®Trademark Reg. U. S. Pat. Off. 


E.H. SARGENT & CoO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS 
DETROIT 4, MICH.* DALLAS 35, TEXAS « BIRMINGHAM 4, ALA. + SPRINGFIELD, N.J. 


LOT 
ANALYSIS 


sees the label 


means a faster, more 
precise determination 


Barium Chloride 


CRYSTAL — 20-30 MESH 
BaCi,-2H,0 For Parr 


ANALYSIS OF LOT NO. 92353 


Assay (BaCl,-2H,O) 
Insoluble Matter 
pH of 5% Solution at 25°C. .... 
Oxidizing Substances (as NO,) 
Substances not Precipitated by H,SO. 
Calcium and Strontium Salts (as SO.) 
Heavy Metals (as Pb) 

(Fe) 


0.0001 
STORAGE: Keep in tightly closed containers, 


J.T. BAKER CHEMICAL CO.. PHILLIPSBURG, N 


This is the label prepared for Lot 92353 of 
‘Baker Analyzed’ Reagent Barium Chloride, 
20-30 Mesh. The low Insoluble Matter of 
0.001% makes this reagent particularly valu- 
able for determining sulfur gravimetrically as 
barium sulfate. 


‘Baker Analyzed’ Reagents offer you the high- 
est standards of purity and most informative 
labeling in the industry. Every Baker Analyzed’ 
Reagent is labeled with an Actual Lot Analysis 
that defines purity to the decimal, not just max- 
imum limits. ..more than 300 are labeled with 
an Actual Lot Assay, not merely a range assay. 


Baker Analyzed R£AGENI 
+09 % A 
c 
\ 


...fead how chemists in 
major industries benefit 
when purity is defined 
to the decimal. ff 


(actual statements in 
response to a recent 


survey) 
Analyzed 
92383 


PETROLEUM Chemists 


The Chief Chemist of a major oil producer writes of the 
Actual Lot Analysis: We need the analysis on the label 
... for use in determination of trace concentrations of 
sulphur, chlorine, nitrogen, lead and arsenic in parts per 
million to parts per billion in petroleum stocks. 


Another petroleum chemist writes: The analysis on the 
label aids us in determining if blank analyses on reagents 
are required for precise work. 


Both chemists are referring to the world-famous 
ACTUAL LOT ANALYSIS as it appears on every ‘Baker 
Analyzed’ label. Purity is defined to the decimal—not just 
by maximum limits. Chemists gain in speed and control 
... and can instantly confirm the accuracy of their own 
calculations. 


G, W. 


faa) 


J.T. Baker Chemical Co. 


Phillipsburg, New Jersey 


MANUFACTURING Chemists 


A key industrial chemist in a large chemical 
company writes: The higher the degree of 
purity—and the more analytical information 
supplied—the more useful is the reagent in 
our research and development work. On this 
basis, we choose ‘Baker Analyzed’ every time. 


We frequently prepare catalysts which require 
relatively high purity and minimum amounts 
of certain impurities. We frequently select a 
specific lot of a reagent because the analysis 
proves it is especially good for our purpose. 


Stringent control tests are essential for many 
chemical manufacturing operations. ‘Baker 
Analyzed’ Reagents . . . with an exact defini- 
tion of purity on the label . . . help assure the 
accuracy of these tests. 


TEXTILE FIBER Chemists 


A Chief Chemist writes: We use the actual 
lot analysis... for rapid makeup of standard 
and ‘semi-standard’ solutions; to evaluate ex- 
act amounts of impurities introduced by the 
reagents; and for quick evaluation of a re- 
agent's suitability for a specific need. 


Another textile chemist states: We frequently 
use the actual lot analysis to correct for metal 
impurities introduced by reagents in trace 
metal analysis; for instance, correcting for 
manganese in sodium bismuthate when we 
analyze for manganese in wood pulp. 


Both these chemists find they work faster . . . 
with greater precision . . . with the exact label- 
ing provided by ‘Baker Analyzed’ Reagents. 


This is your LSR 


... an expert in laboratory 
supply who knows that all 
chemists benefit from the ex- 
act definition of purity pro- 
vided by the ‘Baker Analyzed’ 
label. 


Your LSR represents one of 
the laboratory supply houses 
that stock J. T. Baker labo- 
ratory chemicals. His job is 
to help you get the chemicals, 
apparatus and glassware you 
need — when you need them. 
Call on him! —his job is to 
help you every way he can. 
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CENTER Line [RADIUS (CM) 


Thermal neutron flux distribution in entry port using 
5 curie plutonium-beryllium source. Maximum flux 
is nearly 4 x 104n/cm2/sec about 3 cm from the 
center line. Reasonably large samples can be irra- 
diated with only slight flux variation within 6 cm 
radius from the source. 


The Nuclear-Chicago Model NH3 Neutron Howitzer is a compact polished aluminum cy 
der 222" in diameter and 35” high. Ports are provided for neutron activation experiment 


Physical Description of the Howitzer. A central 
storage tube in the Neutron Howitzer accepts 
as many as five one-curie plutonium-beryllium 
sources. Neutrons emerge from the source with 
average energies in the 4 MEV range. A moder- 
ating mass of paraffin around the central tube 
slows these energetic neutrons down to 
thermal" velocities (approximately 0.02 EV). 
Two horizontal entry ports extend from the 
central tube through the paraffin to the outside 
of the vessel. The chart at the left shows the 
radial thermal flux distribution. 

The neutron flux can be measured with BF3 
detectors, scintillation detectors, or with foil 
activation methods which are described in the 
experiment manual. Detector mounts, port 
drawers, indium and cadmium foils and a variety 
of foil holders and spacers are provided to 
simplify such studies. 


Radioisotope Production and Activatio 
Analysis. Radioisotope production and activ 
tion analysis are dramatic uses of the Neutrd 
Howitzer which can stimulate and intrigue !! 
student. Although the thermal neutron flux : 
the howitzer is relatively low when compare 
to reactors or particle accelerators, there # 
many elements which can be activa‘ed in 
reasonable time in the device. Radioa -tive is 
topes produced in the howitzer are ge: erally 
low intensity, requiring only normal cre in! 
handling of the activated samples. 
Activation analysis with low-level so’ rcesh 
one major advantage over activities ; roduc 
in a high flux device such as a reactor 
accelerator. Only isotopes with a hig) activ 
tion cross section and a short half-life can! 
detected after a short irradiation, minim izing" 
confusion of multiple neutron-induced activité 


Announcing an outstanding nucleapin 


Nuclear-Chicago’s new Modg@H3 


fia 
ge 
NH NEUTRON HOWITZER TRAVERSE (RADIAL) 
aw 
The 
age le 
most 
q amplif 
for us 
sampli 
with 
tion ¢ 
heich 
gamm 
trome’ 
Mos 
tion a 
count 
G ige 
| are re 
isotopy. 


ivatio! 
activ 
Neutra 
gue th 
flux i 
mpare 
ere al 
din 
ive is 
rally 
in th 
cesh 


ctor 


aining device 


H3 Neutron Howitzer 


For experimentation with low-level 
neutron sources . . . production of 
radioactive tracers . . . low flux acti- 
vation analysis 


Now, for the first time, a commercial 
instrument is available for detailed study and ex- 
perimentation with neutron sources. Although sub- 
stantial progress has been made in the education 
of students in the atomic energy field, the demonstra- 
tion and study of neutron radiations and effects has 
been largely neglected. To fill this important educa- 
tional need, Nuclear-Chicago Corporation conceived 
and designed the Model NH3 Neutron Howitzer. 


The NH3 Neutron Howitzer is a compact, versatile 
device designed for effective laboratory and lecture 
use in colleges and universities. A detailed manual 
supplied with the howitzer contains explicit and care- 
fully tested experiments which carry the inexperienced 
student safely and naturally from simple radiation 
measurements to relatively complex studies of neutron 
reactions. The design of the howitzer is such that 
original experiments and research can be easily 
carried out. 


Supplied with all necessary accessories, the NH3 
Neutron Howitzer from Nuclear-Chicago forms a 
particularly appropriate nucleus for new radioisotope 
laboratories and makes an outstanding low cost addi- 
tion to existing educational facilities. For complete 
information please write for our NH3 Brochure. 


nuclear-chicago 
CORPORATION 
343 E. HOWARD AVE., DES PLAINES, ILLINOIS 


The Neutron Howitzer Laboratory. The aver- 
age laboratory using radioactiviiy already has 
most of the instruments required for optimum 
use of the Neutron Howitzer. A simple pre- 
amplifier converts any Nuclear-Chicago scaler 
for use with BF3 neutron detectors. Foils and 
samples emitting gamma rays can be counted 
with highest efficiency in a well-type scintilla- 
tion detector and a combination scaler-pulse 
heicht analyzer. If continuous recording of 
gamma-ray spectra is desired, a recording spec- 
trometer is invaluable. 

Most irradiated samples also emit beta radia- 
tion and can be measured with simple beta 
counting instrumentation. An end-window 
Geiger tube, detector mount, scaler, and timer 
are required. An absorber set will permit calcu- 
lation of beta energies and will also help in 
isotope identification. 


RAGIOACTIVE 


A MATERIAL 


42 inch source handling 
tong is provided for 
manipulation of neutron 
sources. 


A foil is placed ina 
holder for activation. A 
variety of foils are sup- 
plied with the howitzer. 


Spacers are provided for 
the port drawers so the 
holder can be positioned 
at various radii from the 
source. 


A detector mount is fur- 
nished for each port. BF; 
detectors can be mounted 
perpendicular to the port 
opening or inside the 
port. 


Nuclear -Chicago Model 
DS5-5 Scintillation Well 
Counter and Model 132A 
Analyzer Computer pro- 
vide a means of identi- 
fying gamma emitting 
samples by energy dis- 
crimination. 
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Announcing an outstanding nucles 


Thermal neutron flux distribution in entry port using 
5 curie plutonium-beryllium source. Maximum flux 
is nearly 4 x 104n/cm2/sec about 3 cm from the 
center line. Reasonably large samples can be irra- 
diated with only slight flux variation within 6 cm 
radius from the source. 


The Nuclear-Chicago Model NH3 Neutron Howitzer is a compact polished aluminum cylin: 
der 2242" in diameter and 35” high. Ports are provided for neutron activation experiments 


Physical Description of the Howitzer. A central 
storage tube in the Neutron Howitzer accepts 
as many as five one-curie plutonium-beryllium 
sources. Neutrons emerge from the source with 
average energies in the 4 MEV range. A moder- 
ating mass of paraffin around the central tube 
slows these energetic neutrons down to 
thermal" velocities (approximately 0.02 EV). 
Two horizontal entry ports extend from the 
central tube through the paraffin to the outside 
of the vessel. The chart at the left shows the 
radial thermal flux distribution. 

The neutron flux can be measured with BF3 
detectors, scintillation detectors, or with foil 
activation methods which are described in the 
experiment manual. Detector mounts, port 
drawers, indium and cadmium foils and a variety 
of foil holders and spacers are provided to 
simplify such studies. 


Radioisotope Production and Activation 
Analysis. Radioisotope production and activa 
tion analysis are dramatic uses of the Neutron 
Howitzer which can stimulate and intrigue the 
student. Although the thermal neutron flux in 
the howitzer is relatively low when compared 
to reactors or particle accelerators, ‘)ere aré 
many elements which can be active'ed in @ 
reasonable time in the device. Radioa tive ise 
topes produced in the howitzer are ge: 2rally 0 
low intensity, requiring only normal cee in the 
handling of the activated samples. 

Activation analysis with low-level so: rces hes 
one major advantage over activities 5 roduced 
in a high flux device such as a reactor 
accelerator. Only isotopes with a hic: active 
tion cross section and a short half-life can ® 
detected after a short irradiation, minimizing i" 
confusion of multiple neutron-induced «ctivities 
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Nuclear-Chicago’s new Modg@H3 
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42 inch source handling 
tong is provided for 
manipulation of neutron 
sources. 


Neutron Howitzer 


RAGIDACTIVE 
MATERIAL 


For experimentation with low-level 
neutron sources . . . production of 
radioactive tracers . . . low flux acti- 
vation analysis 


Now, for the first time, a commercial 
instrument is available for detailed study and ex- 
perimentation with neutron sources. Although sub- 
i " stantial progress has been made in the education 
of students in the atomic energy field, the demonstra-’ 

tion and study of neutron radiations and effects has 
been largely neglected. To fill this important educa- 
tional need, Nuclear-Chicago Corporation conceived 
and designed the Model NH3 Neutron Howitzer. 

The NH3 Neutron Howitzer is a compact, versatile 
4 device designed for effective laboratory and lecture 
s use in colleges and universities. A detailed manual 

: supplied with the howitzer contains explicit and care- 

fully tested experiments which carry the inexperienced 
student safely and naturally from simple radiation 
measurements to relatively complex studies of neutron 
reactions. The design of the howitzer is such that 
original experiments and research can be easily 
carried out. 

Supplied with all necessary accessories, the NH3 
Neutron Howitzer from Nuclear-Chicago forms a 
particularly appropriate nucleus for new radioisotope 
laboratories and makes an outstanding low cost addi- 
tion to existing educational facilities. For complete 
information please write for our NH3 Brochure. 


nuclear-chicago 


CORPORATION 
343 E, HOWARD AVE., DES PLAINES, ILLINOIS 


The Neutron Howitzer Laboratory. The aver- 
age laboratory using radioactivity already has 
most of the instruments required for optimum 
use of the Neutron Howitzer. A simple pre- 
amplifier converts any Nuclear-Chicago scaler 
for use with BF3 neutron detectors. Foils and 
samples emitting gamma rays can be counted 
with highest efficiency in a well-type scintilla- 
baad tion. detector and a combination scaler-pulse 
ally ot height analyzer. If continuous recording of 
in the gamma-ray spectra is desired, a recording spec- 
trometer is invaluable. 

Most irradiated samples also emit beta radia- 
tion and can be measured with simple beta 
counting instrumentation. An end-window 
Ge ger tube, detector mount, scaler, and timer 
are required. An absorber set will permit calcu- 
lation of beta energies and will also help in 
isotope identification. 


A foil is placed ina 
holder for activation. A 
variety of foils are sup- 
plied with the howitzer. 


Spacers are provided for 
the port drawers so the 
holder can be positioned 
at various radii from the 
source, 


A detector mount is fur- 
nished for each port. BF 
detectors can be mounted 
perpendicular to the port 
opening or inside the 
port. 


Nuclear-Chicago Model 
DS5-5 Scintillation Well 
Counter and Model 132A 
Analyzer Computer pro- 
vide a means of identi- 
fying gamma emitting 
samples by energy dis- 
crimination. 
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INTERNATIONAL 
MICRO 
CENTRIFUGE 


First in its class for 
micro analysis! 


Easiest for teaching! Handles horizontal and 
angle separation simultaneously. Switches 
from one to the other in a second. Reaches 
constant speed of 1780 rpm in 10 seconds. 
Weighs only 18 lbs. Occupies approximately 
the same bench space as your telephone. 


Safest for learning! Steel guard bowl and 
hinged cover with mechanical brake in cen- 
ter eliminate danger of accidental contact 
with revolving head. 


ok Most for your money! International’s Micro 
cae Centrifuge offers you the most in extra con- 
venience and safety. Why be satisfied with 
anything less? Get all the facts from your 
nearby authorized International dealer or 
write: 
INTERNATIONAL EQUIPMENT CO. 


BUILDING NO. 4C 
1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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This newly-designed Type H-10 
Lindberg Electric Hot Fiate is now 
available from your Laboratory 
Supply Dealer. This is a quality 
portable plate with design, 
construction and operating features 
that assure the most efficient 

and dependable service. Modestly 
priced, too. Write direct for 
Brochure 102 for full information. 


Laboratory Equipment Division 
LINDBERG ENGINEERING COMPANY 
2495 W. Hubbard Street, Chicago 12, Ill. 


Sold only through Laboratory Supply Dealers 


Hy 


i HELPING THE 
CHEMICAL GRADUATE 
FIND THE RIGHT 
CAREER OPPORTUNITY 
AT ATLAS 

IN— 


{| Research 


Development 


\\Production Engineering 


(\sales 


(|Pianning 


The Atlas Powder Company has created a remarkable kind of 
success story that will be of interest to all senior students and 
ambitious graduates. At Atlas the policy is to fit the right man 
to the right job — and to allow him to build his own career. 
Over the years, we have developed a highly specialized 
program of indoctrination, designed to prepare each new 
employee to do the job he does best. 


Most of the new technical personnel at Atlas start with an 
intensive training course at one of the company plants or 
laboratories. Gradually, as skills develop and increase, he 
begins to assume more and more responsibility. Individual 
advancement, once this training is completed, is determined 
by the talent and creativity of the man himself. 


Fully illustrated literature outlining this Atlas program, and 
detailed information on current employment openings, may 
be obtained from the College Placement Officer. Alumni and 
servicemen may write directly to the Employment Manager 
at Wilmington. 


Atlas Powder Company, Wilmington, Delaware, founded 
January 1, 1913, now maintains 8 plants, 4 research labora- 
tories and 38 sales offices throughout the United States. Atlas 
is an acknowledged leader in the field of industrial chemicals 
and explosives. Product lines include commercial explosives, 
poiymers, specialty chemicals, emulsifiers, activated carbons. 


ATLAS POWDER COMPANY 


WILMINGTON, DELAWARE 


Where New And Extensive Research is Continually Broadening Our Horizons 


PLANT LOCATIONS: Richmond, California; Wilmington, Delaware; Houghton, Michigan; Joplin, Missouri; 
Tamaqua, Penna.; Memphis, Tennessee; Houston, Texas; Marshall, Texas 


RESEARCH LABORATORIES: Wilmington, Delaware; Tamaqua, Penna.; Houston, Texas; Marshall, Texas 
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-Convenient Efficient Economical 


Wees TRIPLE-BEAM TRIP-SCALE 
SPEEDY, ACCURATE WEIGHING 


Stainless Steel Ream and Pan 


e Large Capacity-1610 Grams e Sensitivity to 0.1 Gram 


(With Extra Weight-2110 Grams) 
Wide Range + Stable + Corrosion-Resistant + Low Cost 


Excellent Sensitivity — Enduring Service 


Each 


NO. 4048 


Hard, 


3 Graduated Scale Levels for easy reading. Riders move easily. 
Cobalite Knife Edges maintain true edge indefinitely. 


Grooved Agate Bearings are protected against damage, yet highly resistant 
to corrosive action of laboratory fumes. 


One-Piece Beam Construction—Silver-Gray Hammerloid Finish—Rapid Zero 
Setting—Beam Arrest for faster weighing. 


No. 4048 LOW FORM SCALE, WITH TWO EXTRA WEIGHTS...... $21.00 
No. 4048C. PLASTIC COVER, For No. 4048................... Each, $1.10 
No. 4048W. EXTRA WEIGHT. For i ing the capacity of 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


ESTABLISHED 1880————— 
1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific | ts and Laboratory Apparat: 
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Quantum Chemistry: Methods and Applications 


Interscience Publishers, Inc. 


by R. DAUDEL, R. LEFEBVRE and C. MOSER, Centre de Mécanique Ondulatoire Ap- 
pliquée du Centre National de la Recherche Scientifique, Paris 
The important concepts of quantum mechanics and the principles of the calculation of wave 
functions are clearly presented in the first part of this advanced text. Their application to the 
study of chemical reactivity—substitution and addition reactions, acid-base equilibria, oxidation- 
reduction potentials, etc.—is demonstrated. The more elaborate methods which offer further 
progress in application are treated in the second part. Recent theoretical and practical develop- 
ments are also discussed and interpreted. “All in all, this book certainly represents the most 
useful and easily assimilated discussion of quantum chemistry and its applications in this field 
which is available to date. The authors are to be congratulated.”—SciENCE 

1960 586 pages $14.50 


The Physical Chemistry of Surfaces 


by A. W. ADAMSON, University of Southern California 

A textbook which develops an understanding of the various manifestations of surface phenomena 
by a logical progression from the fundamental physicochemical principles. The earlier chapters 
develop the theory systematically, and are provided with problems designed to require critical 
thinking, not the mere substitution into given equations. The later chapters apply the theory 
to problems of friction and lubrication; wetting; flotation; detergency; emulsions and foams; 
chemisorption and catalysis. In these, student reports involving some aspect of the literature 
take the place of problem assignments. 1960 643 pages $12.75 


Modern Coordination Chemistry: Principles and Methods 


edited by J. LEWIS, University College, London, and R. G. WILKINS, University of Sheffield 
The physicochemical techniques which have made possible the clarification of the structure 
of coordination compounds are described here within a framework of the theoretical background 
of each, and a presentation of recent results and interpretations. This advanced text effectively 
unites in one volume the theory of coordination chemistry with the experimental techniques 
needed to determine their structure and the nature of their chemical bonds. 

1959 502 pages $12.50 


An Introduction to the Chemistry of Heterocyclic Compounds 


by R. M. ACHESON, Oxford University 
This text for the graduate or senior undergraduate level will be welcomed by teaching organic 
chemists who have often had to rely upon special lectures to introduce this complex subject. 
It is a concise account of the more important properties and chemical reactions of basic hetero- 
cyclic systems, using modern electronic systems and mechanistic concepts where possible. 
Recent biochemical developments are brought into the presentation when appropriate. The 
author’s wide experimental and teaching experience is combined in an astute selection of mate- 
rial and a treatment which brings the flavor of the research laboratory into the classroom. 

1960 356 pages $5.00 


Preparative Methods of Polymer Chemistry 


by W. R. SORENSON and T. W. CAMPBELL, Textile Fibers Department, E. I. du Pont de 
Nemours & Co., Inc. 

A comprehensive and detailed volume on the p-eparation of polymers in which the methods of 
synthesis are described in terms of specific preparations, held together by a framework of dis- 
cussion. The detailed synthesis of over 200 polymers is used to illustrate the methods de- 
scribed. Many of these are suitable for inclusion in college and university courses on the 
synthesis of organic compounds. Standard organic tools and methods are discussed in terms 
‘of their application to polymer synthesis. Methods for fabrication and characterization are 
described. 

CONTENTS: Introduction @ Preparation, Fabrication and Characterization of Polymers 
e Preparation of Condensation Polymers @ Preparation of Vinyl and Diene Polymers @ Poly- 
merization by Ring Opening @ Synthetic Resins ¢ Non-Classical Routes to Polymers @ Lists of 
Monomers and Special Equipment with Sources @ Various Details ¢ Indexes 


Approx. 410 pages Spring 1961 


250 Fifth Avenue, New York 1, N. Y. 
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isotopic Tracers 


G. E. Francis, St. Bartholomew's Hospi- 
tal Medical College, London, W. Mulli- 
gan, Glasgow University Veterinary 
School, and A. Wormall, St. Bartholo- 
mew’s Hospital Medical College, London. 
2nd ed. Essential Books, Fair Lawn, 
New Jersey, 1960 (Oxford University 
Press). xx + 524 pp. Figs. and 
tables. 14.5 X 22cm. $8.40. 


This second edition is once again a 
publication of the course in Isotope 
Methodology given in the Medical Col- 
lege of St. Bartholomew’s London. It is 
organized in two parts, Part I being titled 
“Theoretical Considerations” and Part IT, 
“Practical Course.”’ Part I contains two 
new chapters titled Interpretation of 
Radioactivity Measurements and The 
Use of Isotopic Tracers in Investigations 
on the Kinetics of Biological Processes. 
Part IT has also been considerably enlarged 
through the addition of seven new exer- 
cises covering these subjects: The Dis- 
tribution of P-32 in Tissues following the 
injection of P-32-Containing Inorganic 
Phosphate into Mice, The Determination 
of Exchangeable Sodium in Rabbits, 
Using Na-24, Experiments on Thyroid, 
Experiments with Radioactive Iron, La- 
belling of Red Cells Simultaneously with 
P-32 and Cr-51, and Determination of the 
Intracellular Plasma of Centrifuged Red 
Blood Cells. Exercise 1, The Use of 
Counting Apparatus for the Measurement 
of Radioactive Isotopes has also been en- 
larged. In the preface to the second edi- 
tion the authors state, “During the past 
four years tremendous advances have 
been made with regard to instrumenta- 
tion...’ and, “In writing this second edi- 
tion we have been largely concerned with 
enlarging and bringing up to date the sec- 
tions dealing with instrumentation and in 
expanding the section dealing with the 
practical side of tracer methodology ... .”’ 
It is the reviewer’s opinion that the 
authors have not achieved their stated 
purpose. For example, in the chapter on 
Measurement of Stable Isotopes, following 
a discussion of density methods for 
measuring deuterium, reference is made to 
the infrared determination of HOD, and 
then the statement: “For the determi- 
nation of all other stable isotopes a Mass 
Spectrometer is required.” Apparently the 
authors are unaware of nuclear magnetic 
resonance (NMR) methods, or that infra- 
red measurements of deuterium-containing 
compounds other than HOD can be quite 
useful. Again, in their chapter on 
Measurement of Radioactivity, the reader 
is apt to obtain a misleading impression of 
the very important and widely used ioniza- 
tion-chamber method for carbon-14 and 
tritium assay, for from the text one is left 
with the impression that the most impor- 
tant application of the ionization-chamber 
method is for “measuring dose rates for 
health protection purposes.’’ In the 
chapter titled Synthesis or Preparation of 
Labelled Compounds, the discussion of 
methods for deuterium labeling is limited 
to references to exchange reactions and to 
catalytic reductions with deuterium gas. 
There is no mention of the very useful and 
versatile reagent, lithium aluminum deu- 
teride. In a discussion of the isotope 
effect, we find on page 16 the statement, 
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“There is, however, no evidence that 
these ‘isotope effects’ are normally of 
great magnitude in the complex biochemi- 
cal systems of animal and plant or- 
ganisms’’—a very curious conclusion in 
view of the well-known work of several 
years standing on the theory of the isotope 
effect by Bigeleisen, Melander, and 
Downes. 

In the book there is much worthwhile 
information which presumably is useful to 
the medical student who wishes to be ex- 
posed to some general principles of isotopic 
procedure as applied to physiology. For 
the research scientist, however, the mate- 
rial of value is readily available in several 
other texts. Further, the omission by the 
authors of much up-to-date information 
with respect to the isotope effect, instru- 
mentation, and labeling procedures, ma- 
terially detracts from its usefulness. 
“Tsotopic Tracers”’ is therefore not recom- 
mended for the research chemist or bio- 
chemist. 


J. CoLLIns 
Oak Ridge National Laboratory 
Oak Ridge, Tennessee 


Chemistry of Plant Gums and Mucilages 
and Some Related Polysaccharides 


F. Smith, University of Minnesota, 
St. Paul, and R. Montgomery, State 
University of Iowa, Iowa City. (ACS 
Monograph No. 141.) Reinhold Pub- 
lishing Corp., New York, 1959. x + 
627 pp. Figs. and tables. 16 X 23.5 
em. $18. 


This book is specialized, dealing with a 
large group of water-soluble or dispers- 
ible plant polysaccharides. The authors 
have done a commendable job of uniting 
in one book a vast amount (2700 refer- 
ences) of information concerning the 
chemistry of these materials. 

Approximately 100 polysaccharides are 
discussed, according to their occurrence 
and also according to their chemical 
structure. They are listed as gum exu- 
dates and as constituents of seeds, roots, 
and seaweeds. The reader will be aware 
of some of these, as gum arabic or gum 
tragacanth. 

The core of the book (six chapters) is 
devoted to the determination of molecular 
weight, to the identification of the several 
sugar units, and to the elucidation of 
structure by methylation techniques and 
periodate oxidation. These chapters, 
while directed specifically at certain given 
polysaccharides, can be applied. to poly- 
saccharide chemistry in general. At the 
end of the book is given a list of the various 
methylated sugar units and their physical 
properties, a valuable aid to the laboratory 
worker. This list complements Chapter 
10 (The Identification of the Cleavage 
Products of Methylated Gums and Muci- 
lages). 

A series of five chapters deals with the 
structure of the several classes of gums, 
the classification being according to oc- 
currence. An earlier chapter deals with 
the detection and identification of the 
various types. These chapters are de- 
scriptive and contain a vast amount of 
empirical detail. 


The reviewer is aware of the vast prob 
lem encountered by the authors, who dic. 
an admirable task of bringing order ou: 
of chaos. Yet he wishes they had been : 
bit more decisive in regard to classification 
In Chapter 2, entitled Classification o 
Gums and Mucilages, three main head- 
ings are given: acidic, neutral, and ; 
hypothetical basic group (for futur: 
synthetic gums). Yet throughout mos: 
of the book (with the exception of Table 
28 to 31) the polysaccharides are classi 
fied according to occurrence. 

This book is a very specialized mono- 
graph for the research worker in the car- 
bohydrate field. About a third of it i 
concerned with the structure of poly- 
saccharides in general; the rest is highl: 
descriptive, designed for the specialist. 


Joun W. GREE 
Institute of Paper Chemistr 
Appleton, Wisconsi) 


Instrumental Methods of 
Chemical Analysis 


Galen W. Ewing, New Mexico High- 
lands University, Las Vegas, New 
Mexico. 2nd ed. McGraw-Hill Book 
Co., Ine., New York, 1960. viii + 
454 pp. Figs. and tables. 16 x 
23.5cm. $8.90. 


The second edition of this text retains 
most of the desirable features of the earlier 
work (reviewed in THIS JOURNAL, 32, 546 
(1955)), and the author continues to 
present the theory and application of 
selected modern analytical techniques at 
a level that can be comprehended by ad- 
vanced undergraduate and first-year grad- 
uate students. In order to bring his 
treatment up to date Professor Ewing 
has rearranged some of the material, 
deleted certain discussions and expanded 
others, and added a few new topics. 

In the new sequence, optical methods 
are presented first. This unit of six 
chapters (148 pages) is preceded by an 
introductory chapter comprised largely 
of sections from scattered chapters of 
the earlier edition; to this have been added 
some useful energy-level diagrams. Chap- 
ter 3, The Absorption of Radiation: 
Ultraviolet and Visible, contains improved 
and expanded sections on selective al- 
sorption, structure determination, and 
precision photometry: and the discussion 
of the identification of a complex is a 
welcome addition. Chapter 4, The Al)- 
sorption of Radiation: Infrared, has bec: 
strengthened by the inclusion of frequen: y 
assignment charts and information co:- 
cerning the properties of infrared tran-- 
mitting materials. The reviewer regrets, 
however, that drastic deletions were mae 
in revising Chapter 8, Refractivity ai 
Dispersion (now only 5 pages). Certain 
of the drawings and discussions present: 
in the earlier edition are superior to tho-e 
found in many other references. 

A second unit of four chapters (7 
pages) on electrochemical methods = 
also preceded by a new introductory cha) - 
ter. In this introduction the review ' 
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FROM MACMILLAN ... 
CHALLENGING, DIVERSIFIED TEXTS IN CHEMISTRY 


Ready for Spring Classes... 


COLLEGE CHEMISTRY. A Systematic Approach. 2nd Fdition 


Harry A. Sisler, University of Florida; 
Calvin A. Vander Werf and Arthur W. Davidson; 
both, the University of Kansas. 


This compact text achieves a teachable balance between theoretical 
principles and supporting descriptive material. The entire book is 
organized around the structural approach, reinforced by a simple, 
straightforward presentation, many questions, problems, and illus- 
trations. All material has been brought completely up to date and 
new chapters on nuclear chemistry and rocket fuels have been added. 


TEXTBOOK OF INORGANIC CHEMISTRY 


S. Young Tyree, University of North Carolina; 
and Kerro Knox, Bell Telephone Laboratories 


Designed for introductory courses, this text provides a well-defined 
treatment of basic chemical behavior and the latest theoretical con- 
cepts in inorganic chemistry. The authors present the fundamental 
descriptive chemistry of all the elements organized according to the 
periodic table. For each group of elements, they examine occurrence 
and history, preparation, and physical properties, as well as chemical 
properties and the uses of compounds. 


Available now... 


THE CHEMISTRY OF ORGANIC COMPOUNDS, 5th Edition 


James Bryant Conant, formerly of Harvard University; 
and Albert Harold Blatt, Queens College, New York 


Classroom-tested for effectiveness, this well-known book furnishes 
essential material for a first year course in organic chemistry and 
provides a solid background for advanced courses. This edition fea- 
tures a change in presentation, opening with a discussion of isomer- 
ism, structure, and valence and then proceeding to the hydrocarbons. 


1959, 652 pages, $7.75 


INTRODUCTORY CHEMISTRY, 2nd Edition 
Lillian Hoagland Meyer, Western Michigan University 


Written especially for non-chemistry majors, this practical text 
stresses the direct application of basic principles. A simple, informal 
treatment helps to give the student an understanding of both the 
quantitative and qualitative aspects of chemistry. Information on 
textiles and radio chemistry has been fully updated and the chap- 
ters on fundamental principles have been thoroughly reworked. 


1959, 528 pages, $6.00 


A SHORT COURSE OF ORGANIC CHEMISTRY 
John Edward Leffler, Florida State University 


Utilizing a new approach to the concepts of organic chemistry, this 
text introduces basic ideas and nomenclature and then proceeds to 
unified survey of the important.classes of compounds. Dr. Leffler re- 
lates the fundamentals of organic chemistry to everyday life, with 
special reference to industry. 


1959, 201 pages, $5.50 


She Macmillan Company 60 Fifth Avenue, New York 11, N. Y. 
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BOOK REVIEWS 


does not believe the author has achieved 
the degree of clarity he hoped for in pre- 
senting a simplified thermodynamic der- 
ivation of the Nernst equation. One 
must note, however, the improvements 
that have been made in Chapter 10, 
Potentiometry, particularly in the sections 
on hydrogen ion measurement, the glass 
electrode, and oxidation-reduction titra- 
tions. Chapter 11, Voltammetry and 
Polarography, has been almost completely 
rewritten and now includes sections on 
the theory of current-voltage curves 
and the equation for the polarographic 
wave, together with better chosen polar- 
ograms to illustrate points under discus- 
sion. 

In Chapter 14, Radioactivity as an 
Analytical Tool, practically all sections 


have been expanded and one now finds 
a discussion of counting errors, pulse- 
height analysis, and neutron counting. 
Chapter 16, Magnetic Resonance Spec- 
troscopy (13 pages), is new to this edition, 
and in Chapter 18, Chromatography, 
brief sections on electrochromatography 
and gas chromatography appear for the 
first time. The last-named topic pre- 
sumably replaces the first edition’s chap- 
ter on the analysis of gases (by methods 
other than gas chromatography). Miss- 
ing also from the revised work is a chapter 
on the determination of water. 

The new Chapter 21, Electronic Cir- 
cuitry for Analytical Instruments, prob- 
ably will not please those who for years 
have decried the inclusion of any discus- 
sion of instrumentation and electronics 
in a course in instrumental analysis. 
In the reviewer’s opinion, Professor Ewing 
quite correctly recognizes the need today 


Vulcathene 
Costs 
Less, 


Less, 
Installs 
Faster 
than 
any other 


Acid-Proof Drainage System 


Here’s the proved, modern way to 
drain corrosive wastes—at less 
than half the cost of other systems. 
Vulcathene has everything you 
need—pipe, fittings, sinks, traps, 
in a wide range of sizes—com- 
petitively priced for any waste 
system. Save on economical instal- 
lation and _ trouble-free, main- 
tenance-free life: 

FASTEST, EASIEST INSTALLATION! Lift 
20’ sections with one hand; make 


leak-proof joints in seconds by the 
patented Polyfusion® method. 
CORROSION-PROOF, ACID-PROOF, 
SHATTER-PROOF . . . the trouble-free 
material for all waste systems. 
CLOG-PROOF, SCALE-PROOF! Smooth, 
non-adhering bore throughout. 
Find out how you can save every 
way with use-tested, time-tested 
Vulcathene. 

WRITE Dept. 4411 for new catalog. 


4\ American Vulcathene 


P.0. BOK 365 ROCHESTER 2,.NEW YORK 
DIVISION OF THE NALGE CO. INC. 
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for all chemists to have some knowledg: 
of elementary electronics, and instea:! 
of ignoring the problem in the hopes i; 
will disappear he has attempted to d: 
something about it. In certain portion. 
of Chapter 21 the presentations are re- 
markably clear despite their brevity; i) 
other sections the treatment may be to. 


sophisticated and the diagrams mor: 


elaborate than the average student wi!! 
be able to appreciate. Perhaps in a late 
revision these seeming defects may bh: 
remedied. 

Of the 33 laboratory experiments i 
the first edition, 21 have been retaine| 
with minor revisions; to these have bee: 
added five new exercises. 

A number of other changes have in- 
proved the value of the text: literatur: 
references have been brought up to dat: 
(into 1959), Bibliographic Notes hay. 
been added to each chapter, bold-fac 
captions at the top of each page indicate 
the topic under discussion on that page, 
and (although most chapters retain prob- 
lems from the previous edition) many new 
problems have been included. 

In short, the “new Ewing” is just that-- 
an improved new edition that can be 
heartily recommended. 


H. W. Sarrorp 
University of Pitlsburgh 
Pittsburgh, Pennsylvania 


Symposium on Basic Research 


Edited by Dael Wolfle. Publication 
No. 56 of the American Association 
for the Advancement of Science, Wash- 
ington, D. C., 1959. xx + 308 pp. 
Figs. 16 X 23.5 cm. (Prepaid to 
AAAS members, $2.50) $3. 


This important symposium was at- 
tended by some 450 representatives selec- 
ted from the academic world, government, 
industry, foundations and research in- 
stitutes, and lawyers, bankers, and pub- 
lishers. They met for almost three days 
to listen to papers and to participate in 
panel discussions following each session's 
papers. This book contains the papers 
and also summaries of the panel discus- 
sions prepared by Dael Wolfle, the editor. 

The program was opened appropriate!y 
by a paper on the importance of new 
knowledge, knowledge is useful,” 
“the getting of it is enobling;’’ several in- 
dustrial participants pointed out also that 
industry profits in several ways from pur- 
ticipation in basic research and that basic 
research brings understanding. As might 
be expected, considerable time was spert 
in an attempt to define basic researc). 
The reviewer liked the statement of thc 
participant who used a geographical :1- 
alogy—‘‘Everyone knows in a general w:y 
the location of the Middle West and Fir 
West but no one can locate an exact « i- 
viding line between the regions.” ~o 
it is with basic research and applied ‘:- 
search. 

What arrangements best support ba-ic 
research? There is no single way, it 
the answers of the participants fell 
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a major new development in teaching . 


Laboratory Studies 


General Chemistry 


FRANK BRESCIA 
HERBERT MEISLICH 
AMOS TURK 

JOHN ARENTS 
ADOLPH ANDERSON 


Department of Chemistry 
The City College of New York 


Ready November 30, 1960 


THIS WoRK is designed to stimulate the student to independent 
laboratory work by requiring him to develop his own proce- 
dures. His interest is increased and maintained by avoiding 
the inclusion of detailed instructions which stifle his interest 
and by the extensive use of quantitative and qualitative un- 
knowns 


General laboratory equipment and methods are thoroughly 
explained at the beginning of the manual. Instructions given 
with each experiment provide a guide for the student in work- 
ing out procedures based on his understanding of equipment, 
methods, and principles. This system prevents the student 
from following a preconceived ‘‘recipe’’ without understand- 
ing its meaning. It requires him to plan his work in terms of 
(a) the major objective, (b) the experimental approach to the 
objective, (c) the measurements or observations to be made, 
and (d) the calculation and interpretation of the results. 


The authors have used this manual with rewarding and satis- 
factory results in teaching several thousand students. 


With Instructor's Manual 


About 220 pp., 8% x 11”, illus., $3.25 


Contents 


Preface to the Student 

Common Laboratory Equipment 
Chemical Laboratory Methods 
Common Valences 

General Information 
Experiments 


Manipulation, Weights, and Methods 
(Experiments 1-3) 
States of Matter 
(Experiments 4-7) 
Atomic and Molecular Weights 
(Experiments 8-12) 
Electronic Charge and Radiochemistry 
(Experiments 13-14) 
Stoichiometry—Gravimetric 
(Experiments 15-20) 
Steichiometry—Volumetric 
(Experiments 21-24) 
Thermochemistry 
(Experiment 25) 
Preparations and Syntheses 
(Experiments 26-34) 
Kinetics 
(Experiments 35-36) 
Chemical Equilibrium 
(Experiments 37-39) 
Solutions 
(Experiments 40-45) 
Electrochemistry 
(Experiment 46) 
Qualitative Analysis 
(Experiments 47-48) 
Qualitative Analysis; Semimicro Methods, Apparatus, and Use 
(Experiments 49-54) 


Vapor Pressure of Water at Several Temperatures 
International Atomic Weights 
Graph Paper 


Desk copies and Instructor’s Manual furnished upon request 


ACADEMIC PRESS New York and London 


111 Fifth Avenue, New York 3, New York 


17 Old Queen Street, London, S.W. 1 
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SAVE with the ALL NEW Aloe-Petrolite 
VENTILATED FUME HOOD Removes 


fumes without loss of conditioned air. 


e In addition to protecting laboratory personnel from 
obnoxious or toxic gases, the Aloe-Petrolite Fume 
Hood saves conditioned air. Not only in the room 
where it is installed, but in the entire building. 
Losing cooled or heated air through fume hoods 
places an extra load on refrigeration and heating 
equipment. Result: unnecessary expense. But— by 
using outside air instead of room air, to carry off 
fumes, waste of conditioned air is stopped. This hood 
does just that. It operates as an independent unit, 
completely isolated from rest of room. And in air 
conditioning savings it can pay for itself. 


Descriptive bulletin and all details are yours for the asking. 
Write or call us today. 


DIVISION OF BRUNSWICK CORPORATION 


General Offices: 1831 Olive St. * St. Louis 3, Missouri 
FULLY STOCKED DIVISIONS COAST-TO-COAST 
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three groups: the general intellectual en 


vironment, the educational environmen‘ 


which is important in the long range view 
for research is a continual cumulativ: 
venture, and the immediate research en 
vironment or the conditions under whicl 
the researcher works. 

Under the long range problems of highe 
education certain quotations are to th 
point. “It is good for teachers to bk 


researchers, but researchers must als: 


be good teachers if they are to be followe: 
by another generation of good research 
ers.’? Gould pointed out the particula: 
problems of the small liberal arts colleges 
The comment was made in this connectio1 
that ‘if the nation is looking for ways t 
improve the education of future scientist: 
and to provide future members of othe: 
professions with a better understanding 
of science, some of the best opportunities 
for further improvement are to be found 
in the liberal arts colleges.’ 

The pros and cons of project grants ver- 
sus support for outstanding research schol- 
ars came in for some discussion; there was 
much criticism of the former. The sources 
of research money also produced con- 
siderable discussion. Government  sup- 
port was criticized on the grounds that 
it never paid the full costs of the research. 
Changes in the federal tax laws were 
suggested as a means of providing money 
to support the needs of colleges and uni- 
versities for unrestricted money. 

The book is worth reading by educa- 
tional administrators and teachers, foun- 
dations, industrial administrators, and by 
the vast number- of those who are con- 
cerned with the future of science and tech- 
nology in this country. 


Harry F. Lewis 
The Institute of Paper Chemistry 
Appleton, Wisconsin 


The Hydrogen Bond 


George C. Pimentel, University of Cali- 
fornia, Berkeley, and Aubrey L. McClel- 
lan, California Research Corporation, 
Richmond. W. H. Freemann & Co., 
San Francisco, 1960. (Trade distrii- 
utor, Reinhold Publishing Corp., New 
York.) xi + 475 pp. Figs. and tables. 
16 X 24 cm. $9.50, text ed.; $11.40, 
trade ed. 


The idea that the valence of an element 
always measures the number of bonds con- 
necting an atom of that element to neigh- 
boring atoms was shown many years ayo 
by G. N. Lewis to be quite insufficient ‘o 
explain the facts. In the formation of 
a covalent bond between two atoms tlie 
two bonding electrons sometimes bo'h 
come from the same atom—not one from 
each. Whenever this is the case, tle 
valence numbers are not identical with 
the numbers of bonds. 

This idea led to the concept of the 
“hydrogen bond” or “hydrogen bridg: ’ 
by this reviewer in 1919 and to the u-e 
of this concept to explain several pr’- 
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SAUNDERS 


CHEMISTRY: ELEMENTS 
AND THEIR REACTION 


This is a superbly written textbook for the intensive 
freshman college course in general chemistry. It fea- 
tures the deductive approach and is essentially a physical 
chemist’s presentation of the subject. Abandoning 
the historical approach, the author begins with a mod- 
ern explanation of the atom, followed by important 
data on the laws and principles of physics which relate 
to chemistry. The first three parts of the book are a 
rigorous presentation of chemical theory. Frequent 
references are made ¢o electron orbitals, the chemical 
bond, and oxidation-reduction reactions. Fart 4 dis- 
cusses, at length, 24 eiements typical of the various 
chemical families they represent. This text is readily 
understandable to students who have had no previous 
courses in chemistry or physics. 


By ERIC HUTCHINSON, Ph.D., Associate Professor of Chemistry, Stanford University. 745 
pages, 6” x 934", 373 illustrations. $7.50. 


Hutchinson’s 


to encourage 
student interest 
and proficiency 


in chemistry 


ELECTRONS, ELEMENTS 
AND COMPOUNDS 


This is a shorter version of the text described on the 
left. It provides the beginning student with a compre- 
hensive background in chemistry—giving him all the 
important principles, but not burdening him with de- 
tailed mathematical equations. It omits only that in- 
formation not of vital importance to a general chemistry 
course. The same emphasis is placed on chemical 
theory and descriptive inorganic chemistry. 290 of the 
author’s excellent illustrations, drawn in a 3-dimen- 
sional effect, have been retained. All scale models of 
molecules and ions are prepared in such a way that the 
finished illustrations are fifty million times larger than 
their real counterparts. This gives the student direct 
comparison of size. The sequence of topics follows 
very closely that of the longer text. 


By ERIC HUTCHINSON, Ph.D. $82 pages, 6” x 9 14", with 290 illustrations. $6.00. 


Luder, Vernon and Zuffanti’s —_—— CHEMISTRY 


Ideal for the two-semester course in Freshman chemistry, this text 
leads the student from introductory considerations of the scientific 
method and aims of chemistry through the complexities of poly- 
merization. More than the average amount of organic chemistry 
is included. Theoretical aspects are presented early in the book. 
The 32-column chart of elements is presented as well as the 18-column 
and 8-column charts. Theory is interjected at logical points where 
necessary and also to provide desirable variety. A short summary 
precedes and explains the purpose of each chapter. With its emphasis 
on theoretical aspects and its systematic approach, this is a sound 
text for science and chemistry majors. 


By W. F. LUDER, Professor of Chemistry; ARTHUR A. VERNON, Professor of Chemistry; and SAFERIO ZUF- 
FANTI, Professor ‘of Chemistry. All of Northeastern University, Boston, Mass. 582 pages, 634” x 914”, with 149 
illustrations. $6.75. Second Edstion! 


Fig. 51. Three-dimensional shapes of 
water, ammonia, and methane molecules. 


Gladly sent to teachers for consideration as texts 


W. B. SAUNDERS COMPANY West Washington Square, Philadelphia 5 
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Hevi-Duty Crucible Furnace solves 


COMPLEX, COSTLY PROCEDURE USED IN 
DETERMINING ALLOYS’ MELTING RANGE 


Wall Colmonoy Corporation, manufacturer of quality hard-surfacing and 
brazing alloys, needed to find the melting range of several alloys for use 
in preparing technical data sheets. The procedures previously used (U.S. 
Bureau of Standards) in making these determinations were complex, cost- 
ly and lengthy. 

A Hevi-Duty HDT-304 Crucible Laboratory Furnace was employed to 
melt 250 gram samples of various alloys and hold them at specific tem- 
peratures above their respective melting point until all constituents had 
gone into solution. Closely controlled cooling enabled accurate determina- 
tion of solidifying temperatures. 

The liquidus and solidus temperatures of several hard-facing and braz- 
ing alloys used in high-temperature service were then determined, at 
considerable savings to Wail Colmonoy. 

The Hevi-Duty HD-304 Furnace adapted particularly well to this 
application because of the rapidity of obtaining temperatures to 2300°F. 
Exceedingly long element life and easily regulated uniform heat distribu- 
tion was also reported. 

Find out how a Hevi-Duty Laboratory Furnace can be of useful service 
to you. Write today! 


A . DIVISION oF BASIC PRODUCTS CORPORATION 


HEVI-DUTY ELECTRIC COMPANY, MILVAUKEE 1, WISCONSIN 
Industrial Furnaces and Ovens, Electric and Fuel Laboratory Furnaces + Dry Type Transformers + Constant Current Regulators 
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viously unexplained phenomena of organic 
and inorganic chemistry. 

There is now an abundance of evidence 
showing that a hydrogen atom can bridge 
between two electronegative atoms, such 
as those of nitrogen, oxygen, or fluorine 
These bridges are usually unsymmetrical, 
the hydrogen atom being more tightly held 
by one of the two electronegative atoms 
than by the other, even when both of these 
atoms are of the same kind, e.g., oxygen. 

Hydrogen bonds are strong enough to 
be of great importance in determining 
the structures—the relative arrangements 
in space of the component atoms—of the 
substances in which they exist. On the 
other hand, they are weak enough to be 
relatively easily broken or exchanged. 
For this reason they play a great role in 
many chemical reactions and physica! 
changes. They are especially important 
in affecting the structures and behaviors 
of biological systems in plants and ani- 
mals. 

Pimentel and McClellan have studied 
a tremendous amount of literature dealing 
with the existence, properties, and be- 
havior of hydrogen bonds and have com- 
piled and summarized the results of their 
study in the book under review. Many 
aspects of the subject are covered, in a 
systematic way. The language is clear 
and anyone with a reasonable background 
of knowledge in inorganic, organic, and 
physicai chemistry should have no diffi- 
culty in following and understanding the 
argument. 

The authors are moderately critical 
in their presentation and evaluation of 
other people’s work—although sometimes 
not critical enough, in the reviewer's 
opinion. He also disagrees with a few of 
the historical statements. On the whole, 
he is glad to recommend the book for 
reference and for detailed study by any- 
one wanting a moderately complete ac- 
count of the present knowledge of this 
important subject. 


Maurice L. Huaerns 
Stanford Research Institute 
Menlo Park, California 


Biochemistry in Relation to Medicine 


C. W. Carter, Queen’s College, Oxford; 
R. V. Coxon, Exeter College, Oxford; 
D. 8. Parsons, Merton College, Oxford; 
and R. H. S. Thompson, Guy’s Hospi: 
tal Medical School, University of Lon- 
don. 3rd ed. Longmans, Green « 
Co., Inc., New York, 1959. xiii + 628 
pp. Figs. and tables. 15 xX 22 cm. 
$10. 


This text follows the order of presen- 
tation that many authors choose in i!- 
troducing medical students to biochem - 
istry. That is, the early chapters are 
devoted to physical chemistry, the che: - 
istry of carbohydrates, lipids, and pro- 
teins. This is followed by a discussicn 
of enzymes, biological oxidations, nut) '- 
tion, and vitamins. After these prepar:- 
tory chapters, the larger part of the boc k 


(Continued on page A760) 
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Thin air can be photographed 


Though the schlieren method of pho- 
tographing refractive index gradi- 
ents in gases and liquids has been 
around for quite a while, general lit- 
erature about it is scant; most of what 
has been published about it dwells on 
some particular application. You can 
find packaged schlieren outfits adver- 
tised, but the advertisements are low- 
pressure. Everybody who is doing 
schlieren now learned the hard way and 
is entitled to respect. One such savvy 
schlieren group works at Battelle Me- 
morial Institute and another at Cor- 
nell A2ronautical Laboratory, Inc 


Here is an enchanting display item 
from Battelle’s gallery—a turbulent 
Bunsen flame, frozen in a 13-micro- 
second schlieren portrait. Areas lighter 
than background represent decreasing 
index in an arbitrary direction within 
the plane of the picture; darker areas 
represent change in the opposite di- 
rection. To measure the quantitative 
rate of change with distance demands 
the very considerable elaboration of 
interferometric technique. A_ third 
method, called shadow photography, 
delineates the second derivative of re- 
fractive index with distance. Our 
booklet merely hints at the existence 
of these other methods. Given enough 
encouragement to expand it some day, 
we might cover them in useful detail. 

To start encouraging us, send for **Schlie- 
ren Photography” to Eastman Kodak 
C 6 Sales Service Division, Rochester 


(Ve 


Just carbon and nitrogen 


A family of Frenchmen ran a powder 
mill down on Brandywine Creek in 
Delaware. They attracted some smart 
chemists to work for them and 
branched out. The chemists attracted 
other chemists and they got quite a 
thing going. 

On June 4, 1957, U. S. Patent No. 
2,794,824 was granted to two of these 


This is another advertisement where Eastman Kodak Company probes at random for mutval interest 
and occasionally a little revenue from these whose work has something to do with science 


Volume 37, Number 11, November 1960 / A757 


Kodak reports on: 


19 pages of savvy on schlieren...a skyrocket from the Brandywine...our logical position in butyronitriles 


chemists for the preparation of a 
compound called tetracyanoethylene, 
which contains only carbon and ni- 
trogen. 


NC 
| 
| 
NC CN 


Tetracyanoethylene stirred up at- 
tention from chemists all over, par- 
ticularly after the inventors and their 
buddies let on that 

1) though it survives 600° un- 
changed, when it catches fire 
in oxygen it burns hotter than 
does acetylene-oxygen; 

2) it reacts with compounds like 
dimethylaniline to give a new 
class of intensely colored dyes, 
the tricyanovinyls, that might 
some day go commercial for 
hydrophobic fibers; 

3) it can be converted to hexa- 
cyanoisobutylene, a dibasic acid 
so strong that in 0.4M solution 
it shows pH 1.7 (as compared 
with pH 1.8 for sulfuric at the 
same molarity), with a very 
stable ion containing nothing 
but carbon and nitrogen; 
it is far speedier even than 
maleic anhydride at forming a 
ring with a diene, Diels-Alder- 
wise; 
its solutions in various aro- 
matic hydrocarbons are in- 
tensely and differently colored, 
each characteristic of the avail- 
ability of electrons from the 
hydrocarbon. 

From across town here in Rochester 
came the idea of using that z-elec- 
tron transfer to identify by color the 
spots on paper chromatograms of 
aromatic hydrocarbons instead of hav- 
ing to pull down the window shades 
for ultraviolet work. An oil company 
in Houston found that while these 
spots lost their color on heating, the 
spots from nitrogen-bearing aromatics 
after heating gave a new series of 
characteristic colors. At Yale, tetra- 
cyanoethylene captured and held for 
release at will the elusive compound 


fulvalene, CoC] . So it went. 


We ourselves were spawned by a 
snapshooting camera. One direction 
in which we branched out was the 
business of supplying organics for re- 
search and analytical use. Chemists 
asked us for tetracyanoethylene. We 
turned toward the Brandywine and 
asked permission to make a little under 
U. S. Patent No. 2,794,824. Back came 


4 


5 


~ 


a suggestion—that the Frenchmen’s 
successors in interest make it and sell 
us some for resale in conveniently 
small quantities. Since this saved them 
and us and the rest of the chemical 
world a'lot of bother, Tetracyanoethyl- 
ene from Delaware is now obtainable 
as Eastman 7883. If you want to write 
them for general cyanocarbon informa- 
tion, we have their name and address 
around here somewhere. 

Abstracts of the analytical procedures we 
can supply gratis. Likewise our latest cata- 
log, Eastman Organic Chemicals, List No. 

2. Tetracyanoethylene, Eastman 7883, will 
cost you $2.65 for 1 gram. Any or all from 
Distillation Products Industries, Rochester 
3, N. Y. (Division of Eastman Kodak 
Company). 


Through a hot pipe 
Firms requiring an efficient source of 
supply of acetonitrile, propionitrile, or 2- 
ethylhexylnitrile for chemical manufactur- 
ing should inquire of Eastman Chemical 
Products, Inc., Kingsport, Tenn. (Subsidi- 
ary of Eastman Kodak Company). 

The reason we think we can make 
them is that we have been making iso- 
butyronitrile and n-butyronitrile, and 
the process runs smooth as silk. 

The reason we are making the bu- 
tyronitriles is that one customer asked 
us to make one and another customer 
asked us to make the other. (We think 
one of them is making an insecticide, 
but we’re not sure and don’t pry.) 

The reason the process runs so 
smooth is that through a hot pipe 
packed with the appropriate catalyst 
we run butyraldehyde, ammonia, and 
air, viz. 

2 RCHO + 2 NH3 + O2 —~> 
2 RCN + 4H20. 

The reason we used this method is 
that we have a lot of butyraldehyde in 
Texas. 

The reason we have a butyraldehyde 
plant is to make butyric acid. 

The reason we need butyric acid is 
to make cellulose acetate butyrate. 

The reason we make cellulose ace- 
tate butyrate is that it is a better plastic 
for many purposes than plain cellulose 
acetate. 

The reason we became involved with 
cellulose acetate was that it made a 
safer base for movie film than ceilu- 
lose nitrate. 

The reason we began making film in 
1888 was that it made photography 
easier than with plates. 

The reason George Eastman 
began making photographic 
plates was that banking 
failed to intrigue him. 


Price quoted is subject to 
change without notice. 
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HAaue you examined 


INORGANIC SYNTHESIS, Volume vi 


By Eugene G. Rochow, Harvard University. McGraw-Hill Inorganic Synthesis Series 


The latest volume in the distinguished Inorganic Synthesis Series. The emphasis of 
this volume is on coordination compounds and “complexes.” Persons interested in the 
preparation of inorganic compounds can get not only specific directions for specific 
compounds from this book, but also hints on general procedures, precautions, and 
laboratory instruments. Intended primarily for research chemists and others who need 
information in the volume for chemical work. Not intended primarily as a textbook, 
but it can be so used. Ready in November 


MODERN NUCLEAR TECHNOLOGY: A Survey for. 
Industry and Business 


Edited by Mark M. Mills; Arthur T. Biehl and Robert Mainhardt, both of Aerojet-General 


Nucleonics, San Ramon, California 


This book is the result of a series of lectures given under the Engineering Extension 
Program of the University of Cahfornia, Berkeley, during the summers of 1956 and 
1957. Each chapter in the volume stands by itself since it corresponds to a lecture given 
by an individual. Contributors are Arthur T. Biehl, Robert L. Carter, E. Richard 
Cohen, Sidney Fernbach, John W. Gofman, Ronald R. Henley, Donald H. Imhoff, 
Jerome Kohl, James A. Lane, C. Rogers McCullough, Robert Mainhardt, Mark M. 
Mills, Burton J. Moyer, Thomas H. Pigford, Richard F. Post, J. C. Rengel, George 
Safonov, Patrick J. Selak, with an introduction by Edward Teller. 352 pages, $9.50 


PRINCIPLES OF CHEMISTRY 


By L. A. Hiller, Jr., University of Illinois; and R. H. Herber, Rutgers University 


As high schools better prepare their students, it becomes necessary to introduce them to 
college chemistry in a more challenging manner. Hiller and Herber is an extraordinarily 
well-written, rigorous general chemistry textbook. Wherever possible, quantitative 
relationships between the various parameters which describe chemical systems have 
been developed to the point where the studeni can make proper use of these equations. 
The book is designed to acquaint the student with a modern approach to the study of 
chemistry. 735 pages, $7.75 


THERMODYNAMICS, New Second Edition 


By G. N. Lewis and M. Randall (Revised by Kenneth S. Pitzer and Leo Brewer, 
both of the University of California, Berkeley). McGraw-Hill Series in Advanced Chemistry 


A revision by two top men in their field of a 1923 classic. The informal and much- 
admired style of the first edition has been retained and will make the book very appeal- 
ing to all its readers. Because the last edition of the book was 37 years ago, there is 
much new material included in the new edition, particularly in the middle and late 
chapters. These chapters have now been brought up to the present frontiers of thermo- 
dynamics. Illustrative materials have been brought up to date. As before, illustrative 
problems are worked out in considerable detail. Ready in January, 1961 
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CHEMISTRY, New Second Edition 


By M. J. Sienko and R. A. Plane, Cornell University 


An extensive revision and improvement of this proven textbook in college chemistry. 
Neither the character or the scope of the book has been changed, but the authors, with 
a multitude of reviewers, have endeavored to improve the first edition. The changes’ 
result in increased depth and lucidity rather than increased size. The aim of the book, as 
before, is to present an introductory course which is quantitative, up-to-date, and of suffi- 
cient rigor to prepare the student for further work in the field. Ready in February, 1961 


POLYMERIC MATERIALS 


By Charles C. Winding, Cornell University, and Gordon D. Hiatt, Eastman Kodak Company 


Provides a reference background from which the reader can understand the engineering 
principles and applications of polymeric materials. An introduction to polymer chem- 
istry, molecular structure, and properties is followed by a treatment of fabricating 
methods and applications, all involving fundamentals common to a large number of 
different polymers. This material is followed by a detailed discussion of specific com- 
mercial polymers. Ready in March, 1961 


INSTRUMENTAL ANALYSIS AND TECHNIQUES 


By Charles N. Reilley, University of North Carolina; and Donald Sawyer, University of 
California, Riverside 


In this unique manual the authors include experiments illustrating not only analytical 
applications of instruments but also whenever possible, the use of instruments in de- 
termining important physical chemical data. Each experiment has been thoroughly 
tested to insure its workability and “cook-book”’ procedures have been avoided. The 
purpose of this manual is not to displace other instrumental texts, but to supplement 
them by providing a set of experiments which will thoroughly test and demonstrate the 
principles discussed in the lecture section of the course. Ready in November 


WRITING A TECHNICAL PAPER 


By Donald H. Menzel and Mrs. Lyle Boyd of the Harvard College Observatory, and 
Howard M. Jones, Harvard College 


This text stresses the problem of communication as it particularly relates to scientific 
writing. ‘The chapters discuss the logical arrangement of data, the preparation of the 
physical manuscript, the intimate relation of grammar to clear expression, how sim- 
plicity of style produces clarity, and the futility of jargon. In Press 


Send for Copies 
On Approval 
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Write for new Chart Showing 
U. V. and I. R. Transmittance of 
Spectroquality Solvents 


This convenient 14” x 17” wall chart shows maximum Ultraviolet and 
Infrared transmittance of our complete line of 26 MC&B Spectroquality 
Solvents. We'll be glad to send you a copy, without charge. Our booklet 
“Spectrophotometry and the Chemist”, is also available on request. 


Matheson Coleman & Bell 


Division of The Matheson Company, Inc. 


Norwood (Cincinnati), Ohio; East Rutherford, New Jersey 


water absorption by weight 
as less than 0.20% in 48 hours 


ALBERENE stone 


—for 75 years the only permanently satisfactory material 
for chemical laboratory table tops, shelving, sinks, splash 
backs, drain boards and fume hoods. Prompt delivery. 


For FREE literature and technical assistance address: ALBERENE STONE 
{A DIVISION OF THE GEORGIA MARBLE Company) 386 FOURTH AVE., NEW YORK 16, N.Y. DEPT, J 
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is devoted to digestion, metabolism, and 
the endocrines. There are chapters on 
the chemistry of the hemoglobins, bile, 
body electrolytes, and kidney function. 

It is interesting to compare a biochem- 
istry text written for the use of English 
medical students with its contemporary 
counterpart in this country. The rapid 
expansion of biochemistry has made it 
difficult to present all of the fundamenta 
information into one volume for the be- 
ginning student. American authors, ir 
an effort to meet this problem, have ex. 
cluded much material which may belong 
in the province of physiology. In Eng- 
land, biochemistry has always been re- 
garded as a branch of physiology and thei: 
biochemistry textbooks reflect this view- 
point. This characteristic is noticeable 
in the book under review. More atten- 
tion is devoted to digestion, absorption, 
and kidney function than usually appears 
in our modern biochemistry textbooks. 
However, it is not to be implied that this 
book sacrifices the essential basic princi- 
ples of biochemistry. In this reviewer’s 
opinion, much is gained by frequent ref- 
erences to the normal and abnormal phys- 
iology resulting from the biochemical 
topics under discussion. 

In general, this volume offers a well 
balanced presentation of biochemistry. 
The working biochemist may wish that 
the mechanisms of some reactions were 
given in greater detail, such as those in- 
volved in protein and nucleoprotein syn- 
thesis. But the beginning student prob- 
ably will find sufficient discussion for his 
immediate needs. Extensive references 
to the literature make it possible for a 
student to extend his reading beyond the 
pages of this textbook. A bibliography 
of over 50 pages is included at the end of 
the book. 


F. A. Casori 
University of Colorado School of Medicine 
Denver 


Elements of General Chemistry 


Jay A. Young, King’s College, Wilkes- 
Barre, Pennsylvania. Prentice-Hall, 
Inc., Englewood Cliffs, New Jersey, 
1960. viii + 466 pp. Figs. and tables. 
16 X 23.5em. $6.95. 


For the elementary one semester course 
in introductory chemistry that presumes 
no previous training in chemistry and 
only a minimum of mathematical back- 
ground, instructors may find here a new 
text that warrants consideration. ‘The 
text is constructed in 21 chapters ‘n- 
terspersed with two short sections on ‘he 
mathematics of problem solving by factors 
and simple operations with small and large 
numbers. A glossary of almost 125 che m- 
ical terms and the answers to problems 
for each chapter are given in the appenvix. 
The end papers show the traditional ist 
of atomic weights and the periodic table. 

Unique features of this text incl: de 
several instructive figures which sup} |e- 


(Continued on pape A762) 
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PRINCIPLES OF 
PHYSICAL 
CHEMISTRY 


By Wallace S. Brey, Jr., University of Florida 


Designed to acquaint students of the biological 
sciences with the field of physical chemistry, this 
popular text presents a balanced treatment of all 
the areas in physical chemistry, yet does not re- 
quire a knowledge of the calculus. 


The text demonstrates how the understanding of 
physicochemical principles sheds light on the be- 
havior of matter, and contains many illustrations 
of the application of physical chemistry to bio- 
chemical and physiological problems. The phys- 
ical principles of tools of the biological sciences 
such as x-ray and electron diffraction, optical rota- 
tion, use of tracers, pH measurements, and spec- 
trophotometry are fully explained. 


The book is adaptable to a one-semester or a full- 
year course. A brief mathematical appendix is 
included. 


433 pages 134 illustrations $7.00 


APPLETON-CENTURY -CROFTS 
35 West 32nd St., New York 1, N.Y. 


spinbars 


teflon, magnetic stirring bars 


The most widely accepted, 
lowest priced stirring bars 
on today’s market. 


Four years in research... 
research that has developed 
Spinbars with a powerfui 
Alnico V Magnet encased in 
a solid one-piece capsule, 
each electrically and 
vacuum tested and 
absolutely leak proof. 
Available at any Laboratory 
Supply House. 


Diameter Length 
Ve’ 5’ 


Diameter Length 
- 

He" V2 - 1% - 1%" 


spinbalis 


teflon, magnetic stirring balls 


Designed for use in extraction 
tubes, filter tubes, round bot- & 
tomed containers, etc. = 
spinbalis 
Diameter 


Stirring Bars for oe require- 
ment in Teflon, Kel-F, Tygon and 
Polyethylene — all leak proof, 
laboratory tested. 

Spinbars are available, like all 
better products through Labor- 
atory Suppiy Houses. 


LABORATORY PLASTICWARE FABRICATORS 


714 BALTIMORE @ P.O 213 @ KANSAS CiTY 5, ¥ 


Coors Porcelain Co. has established 
unquestioned leadership in the manu- 
facture of ceramic tubes of exceptional 
quality and value thru the expert super- 
vision of every siep of production. 


The comprehensive line includes a 
wide variety of styles and sizes in 


combustion tubes, alumina tubes and 


Write for Our New Comprehensive Tube Bulletin. 


Coors PorcEeLAIN COMPANY 


GOLDEN, COLORADO 


i 
special purpose tubes. 
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A new edition! 


OFFICIAL 
METHODS OF ANALYSIS 


AOAC, 9th Edition 


The Association of Official Agricultural Chem- 
ists presents its large, 9th Edition of TESTED 
ANALYTICAL METHODS. Completely updated, 
this edition includes all changes adopted in 
the last five years. Analytical methods are 
given for such diverse fields as: 


Beverages, alcoholic and non-alcoholic 
Coal-tar and natural colors 

Cosmetics 

Drugs 

Fertilizers and related p: oducts 
Flavoring extracts and condiments 
Foods—all types 

Grains and animal feeds 

Isolation of filth elements 

Metals and other elements 
Microbiological and microchemical methods 
Oils, fats, and waxes 

Pesticides and pesticide residues 


Radioactivity 
Standardized and reliable, these thod 
are widely recognized in courts, and are 


used by regulatory agencies, industries, re- 
search and consulting laboratories, and uni- 
versities throughout the world. 


Prices for this new edition are: 


Singia copies $17.50 each 
6 to 15 copies, inclusive.... 14.25 each 


Foreign postage: $0.50 each additional. 


For multiple copy prices to apply, all books 
must be invoiced on a single bill, but books 
will be sent to various locations as requested. 
Billing will be made on delivery. 


To reserve your copy on publication this 
November, 


SEND COUPON TODAY 


Association of Official Agricultural Chemists 
P.O. Box 540, Benjamin Franklin Station 
Washington 4, D. C. 


0 Please send copies 
of the new Official Methods of Analysis 
on publication. 


(CD Please send me additional information 
on contents of above book. 


| 
| 
| 
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ment the discussion which is usually writ- 
ten in a simple, easily read style. The 
concept of energy levels in atomic struc- 
ture, for example, is introduced by means 
of analogy to stairsteps of varying heights 
each occupied by a student. This analogy 
is carried into several illustrations, in- 
cluding those that deal with ionic and 
covalent bonding. Other topics com- 
mendably introduced by simple analogy 
and amplified by figures are oxidation and 
reduction, zone refining, buffers, equi- 
librium, and ionization. At times, it may 
appear uncertain that the illustrations 
are comprehensible at the elementary 
level of the discussion, but most of these 
analogy-figure treatments should pro- 
vide a suitable learning situation for the 
beginning student. 

The author seeks to show the reason- 
ableness in chemistry, and he seems to 
achieve his goal in general. However, 
the reader is led to view chemistry as a 
mysterious subject without adequate 
basis in the areas of atomic theory, the 
absolute zero, the atomic nucleus, the 
nuclear energy, and certain of the aspects 
of metallurgy. The author’s analogy 
of Rutherford’s experiment—in which 
alpha particles are 15 inch artillery shells 
and the target atoms are cities defended 
with tissue paper—is probably more 
difficult to understand than the actual 
experiment itself. Attempts to show the 
reasonableness of organic reaction mecha- 
nisms, acids and bases, and ionic equilibria 
are at least partially successful. 

In an elementary course the danger of 
oversimplification constantly plagues both 
the textbook author and the instructor. 
These potential half-truths are bravely 
faced by the author, and the reader is 
warned to beware of them. In two in- 
stances, however, the author has indulged 
in erroneous’ oversimplification. He 
makes a direct analogy between grade 
distributions (Gaussian) and gas velocity 
distributions (Maxwellian), and he shows 
equal bond lengths between hydrogen and 
oxygen in the hydrogen bond structure of 
water. These misrepresentations are 
hardly warranted. 

From the standpoint of production, 
the book is clean, it has an attractive 
format, and its binding should withstand 
ordinary student usage. 


W. H. 
Oregon State College 
Corvallis 


Careers and Opportunities in Chemistry 


Philip Pollack, with introduction by 
George M. Murphy, New York Univer- 
sity. E. P. Dutton & Co., Inc., New 
York, 1960. xii + 147 pp. Illus- 
trated. 14 XK 21cm. $8.50. 


As an ex-educator now in industry, 
this reviewer finds Mr. Pollack’s book 
both accurate and realistic. The author 
successfully combines a certain degree 
of romance with actuality in discussing 


(Continued on page A764) 


EATON - DIKEMAN 


FILTER PAPER 
laboratories 


HERE'S WHY! 


@ Complete range — whatever rapidity, 
and retention characteristics you desire, 
chances are there’s a standard E-D paper 
available. Made with smooth or creped 
surfaces, in plain or fluted circles, in strips, 
or rolls, or cut to your individual require- 
ments. 


@ Highest purity — only the purest pulp 
available is used. 


@ Uniform quality — every step of the 
manufacturing process is carefully con- 
trolled and checked. 


e Excellent wet strength — special resins 
incorporated. 


e@ Complete technical service — whatever 
your filtering problem may be, Eaton- 
Dikeman with its broad background of 
more than seventy years of manufacturing 
filter papers exclusively, can probably 
solve it. 


Also available—papers for chromatography 
and electrophoresis, as well as bibulous ad 
lens papers. Wi'te 
for free samp!:s. 


EATON-DIKEMAN CO. 


Mount Holly Springs, Pennsylvania 


| 
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Always Specify PIONEER ; 
Labware For Finest Qualit Br. 


DRYING TUBES 


Straight— easily taken apart for cleaning. Unbreak- 
able. Available with one or two fittings. Fittings are 
7/3” long and taper from to Tube is 
OD. 5/,” ID. 


T-6 
THISTLE 
TUBE 


Unbreakable. Used in 
general chemistry by 
many of our largest uni- 
versities. Supplied with 
a special 6mm diameter 
10” plastic stem. Also 
available without the stem 
for use with 6mm glass 
tubing. 


BUCHNER FUNNELS 


Sturdy two-piece construction. Easily cleaned and un- 
breakable. Light in weight thus not top-heavy. 


Through leading supply houses. 
Send for catalog of complete line. 


Box 8066, Arlington Branch, Jacksonville 11, Fla. | 


NYLAB has the 


¢ Lifts up to 100 Ibs. 
¢ Opens from 3 to 12 inches 
e Ideal for complex set-ups 


¢ Lifts up to 10 Ibs. 
¢ Opens from 1% to 5 inches 
Perfect for micro-set-ups 


Two new laboratory jacks 
offering »recise and effortless 
vertical height adjustment of 
hotplates, heaters, baths and 
glassware .. . provide a real 
lift for your laboratory. 


write today for Bulletin 611 


4 
LAS 


New York Laboratory Supply Co., Inc. 


76-78 VARICK STREET NE 
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Made of Corrosion-Free Polyethylene 
> 
Little Jack | 
ng 
id me 
_ | PIONEER PLASTICS 
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FISHER 
CHEMICAL 
INDEX 


Order all your chemical needs from one source. 
Over 7,000 products normally used in the 
laboratory are listed in the Fisher Chemi- 
cal Index. 

This Index lists almost every known chemi- 
cal that is available commercially and of use 
to science, in a simple A-to-Z listing. For the 
convenience of bacteriologists and others in 
the health sciences, the Index includes a com- 
prehensive alphabetical listing of culture 
media and allied reagents. 

The Index describes hundreds of Fisher 
“Certified” Reagents, chemicals produced 
and individually lot-analyzed for guaranteed 
high purity in the Fisher Chemical Manu- 
facturing Division, America’s largest rea- 
gent plant. (A// of the ACS specified reagents 
are included in the Certified line.) 

If you haven’t received your copy of the 
Fisher Chemical Index, write today to: 


Fisher Scientific 
109 Fisher Building 
Pittsburgh 19, Pa. 


FD FISHER 

SCIENTIFIC 
World’s Largest Manufacturer-Distributor of 
Laboratory Appliances & Reagent Chemicals 


Boston Chicago « Ft. Worth Houston » New 
York + Odessa ¢ Philadelphia + Pittsburgh 
St. Louis Washington « treal Toronto 


T-133 
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BOOK REVIEWS 


career opportunities in chemistry. The 
romantic element is designed to make the 
book appealing to high school students 
for whom it is primarily written. Careers 
in chemistry are made to appear enticing 
but not unduly so, for the author is 
realistic in his portrayal of all facets of 
the topic. 

Une reason for Mr. Pollack’s success 
in accurately depicting the current situa- 
tion in chemistry as a career is that he 
bas drawn from original sources. He has 
made abundant use of articles appearing 
in recent issues of chemical periodicals. 

Mr. Pollack tells us what a chemist is, 
how one learns to be a chemist, and what 
the chemist does in his professional life. 
Starting with a remarkably concise history 
of the subject, we are quickly transported 
to our present technological age, which 
would be impossible without the chemist. 
Educational requirements are _ stated 
clearly and candidly (‘Education for 
a career in chemistry should begin in 
high school, where you should take as 
many courses in chemistry, physics, and 
mathematics as possible”’ ). 

Several chapters are devoted to a de- 
tailed survey of a number of specialized 
fields of chemistry. In each case the 
opportunities and special skills involved 
are described. The career opportunities 
of the profession, including typical salaries 
and future demands for chemists, are 
carefully documented. 

The book is enlivened by true accounts 
of problems attacked and solved by chem- 
ists. Examples include nylon by Car- 
others and cortisone by Kendall. Perti- 
nent quotes of industrial research ad- 
ministrators (a typical example: “Just 
try to recall one eminently successful 
research chemist who operated on a 
9:00 a.m. to 5:00 p.m., five-day-a-week 
schedule!’’) and university professors 
(“I foresee the day when many of these 
mental diseases will be treated by artificial 
enzymes’’) are provided. 

Two other vital fields of work for chem- 
ists, technical selling and commercial 
chemical development, are explored in 
detail. Special attention is also given to 
the excellent opportunities for women 
chemists and chemical engineers. 

A special appendix lists the educational 
institutions granting degrees in chemistry 
and chemicai engineering which are ap- 
proved by professional organizations. 

This book, written in clear, non- 
technical language, will appeal not only 
to students at all levels, but also to educa- 
tors and to anyone curious about what 
chemists do. 


J. GLADIEUX 
Union Carbide Metals Company 
Niagara Falls, New York 


VERSATILE 


VORTEX JR. | 
MIXER 


Convenient 
Just hold the tube or other -— oe 
vessel in your hand... press 

it against the revolving neo- 

Pprene cup. A vortex forms 

at once for immediate mix- 

ing action! 


No Stoppers ...No Rods 
_ No Finger Capping 


_ Saves time and energy. For use whenever 


Q@ quick mix is called for . . 
with any shape vessel. 


e Test tubes . , . micro to 40 mm. 

e Centrifuge tubes . . . all sizes 

Florence or Erlenmeyer fiasks ... 
small size 

@ Square or specially-shaped tubes 


« works well 


Ask your laboratory supp! 
dealer for details, 
lyto: 


SCIENTIFIC INDUSTRIES, INC. 
Dept. JCE-11B, 15 Park Street 
Springfield 3, Massachusetts 


| Thorough Mixing 
In Tubes of Many Sizes 
With the 


VORTEX MIXER 


4 Tube Model Showing Use 
With Different Size Tubes 


© SIMPLE TO OPERATE 

© ELIMINATES HAND MIXING 
@ SAVES TIME 

© INCREASES ACCURACY 
Individual 3-speed control for 
each tube. Simple one-hand 
insertion or removal of tubes. 
Eliminates stoppers, rods, or 
finger capping. Accommo- 
dates tubes up to 25 mm. di- 
ameter, up to 200 mm. long. 


Seientifie 
Industries, Inc. 


Dept. JCE-11A, 15 Park Str ct 
Springfield 3, Massachusett: 


Instant Controlled 
| 
| 
} 
To ANY MDCING PRoceDURE 
IN TEST TUBES 
OR CENTRIFUGE TUBES 
Ask your laboratory supply 
dealer for details, or write 
| 


... ‘Oelke Grinnell 


Photometers POTENTIOME TER 


Lowest Price 


Top Quality 


Rugged self contained standard cell will take the rough 
handling of inexperienced students. 


Toggle switch lets you check slide wire calibration in 
seconds without resetting slide wire—a convenience 
found only on highest priced models. 


Double range 0-1 and 1-2 volts gives far greater accuracy 
since each volt is measured on the entire slide wire. 


No. 2070 Direct reading on single dial to millivolts with estimation 


Designed for the rapid and accurate determina- ae vom. 
tion of thiamin, riboflavin, and other substances USES 
which fluoresce in solution. The sensitivity 
and stability are such that it has been found Classroom Chemistry and Physics: 
particularly useful in determining very small pH measurement, potentiometric titrations, 
amounts of these substances. manual polarography, measuring standard 
Electrode potentials, calibrating voltmeters 
e and ammeters, reading thermocouples, etc. 


| No. 34500 Oclike Grinnell Potentiometer 
KLETT SCIENTIFIC PRODUC No. 34600 Galvanometer, 0.4 microamp per mm, 


for use with Potentiometer 
BIO-COLORIMETERS e GLASS ABSORPTION CELLS 


COLORIMETER NEPHELOMETERS « GLASS STANDARDS Order Direct — Write for Free Folder 
E-11 


Klett Manufacturing Co. 


179 EAST 87TH STREET, NEW YORK, N. Y. 


4 
4 
; 
+ 
" 
| Klett-8 | 
The Klett Flucrimeter 
only \ 
50! 
G 
| $84.50 
i 
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$_T-R-E-T-C-H 


Get your FREE copy ) your labware budget! 
of this new CENCO booklet 


Fully illustrated, 128 Ja” Send for the complete <> 


Catalog which lists hun- 
16mm films aS dreds of expendable items frequently in need 


of replacement such as: 


CENCO'S FALL ORDER BOOK. cylinders Pipettes Test Tubes 
n Rubber stoppers » Clamps « Hand cen- 
trifuges ¢ Bunsen burners « Filter Paper 


Name 


This helpful booklet provides a ready means of selecting, by 
subject matter, apparatus and materials needed to initiate See our new UNBREAKABLE 


or supplement elementary science, general science, and high POLYETHYLENE TEST TUBE RACKS 


school level courses. Apparatus listed meets the science en- 
richment intent of NDEA, Title III. Cenco equivalents of 


items described in the 1959 ‘Purchase Guide”’ are indicated. 
CENTRAL SCIENTIFIC CO. G f 
A Subsidiary of Cenco Instruments Corporation 
1718-E Irving Park Read « Chicago 13, Illinois T 4 E 


Mountainside, N. J. Montreal Santa Clara 
Somerville, Mass. Toronto Los Angeles 


Serving education since 1889. Birmingham, Ala. Ottawa Vancouver Houston I N D U $ T R | A L & $ C I E N T | F I C I N $ T R U M E N T 


Cenco S.A., Breda, The Netherlands Tulsa 
COMPANY. 


5225 GERMANTOWN AVE., PHILADELPHIA 44, PA. 


BIG JACK for effortless, vertical Now avatall. 


LIFTING...3 to12 inches 
COMPLETELY STABLE 
AT FULL OPENING 


Now you can lift heavy flasks, hot 
plates, baths, heaters and ground 
joint glassware easily and safely. A 
most useful laboratory item especial- 
ly when working with complex set- 
ups. Handy, no trouble . . . scissors 
type lifting action always sure. Large 
knob with serrated edges for raising 
or lowering objects up to 100 Ibs. 
Uses a screw type drive... steady 
operation at all times. 


Acenaph 
a-Acetylindole; 
Aconitic Acid 


o-lodosobenzoic Acid; Isoascorb 


ic Acid; A 

rT ric Acid; Lithium Amide 
ide; 8-Mercaptopropionic Acid; Mesocystine; 
thyl-bis-Chi thylami B-Methylerotonic Acid; 3-Methyl- 


Base and platform cast aluminum 
finished in dark gray. Four 
mounting holes in base for attach- 
ing to table top and tapped hole 
in loading platform for adding 
a ¥2" threaded support rod when 
either are desired. 


ie; P 
yomyelin; 
Chioride; 


LITTLE JACK... smaller 
model of Big Jack designed for work with small 
objects. Will lift or lower up to 10 Ibs. 1/2” to 5” 
lifting height ... . ideal for micro work. 


BUILT BY 


CRAB BB VB 


Ask us for others! 


oe ay 23 West 60th St. New York 23,N.Y. 
Chicago + Cleveland» Houston + New York Philadelphia San Francisco "Telephone 
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7 Acetonedicarboxylic Acid, 
3-Acetylpyridine; Acetylthiocholine lodide; cis- 
Acridine Hydrochloride; Adenosine Diphosphate, 
Anserine; Arachidic Acid; Arachidonic Acid; 1-Argininamide; 
o-Arsanilic Acid; Atropic Acid; Bacitrecin, Behenic Acid, Carbo- 
benzoxychloride; Carnosine; Catalase cryst.; Cellulase; Cerotic Acid; 
Cery! Alcohol; a-Chloralose; 8-Chloralose p-Chloroanilidophos- 
phonic Acid; p-Chloromercuribenzoate Cholesterol Esters; Circule- 
tory Hormone; Clupein; Collagen; +-Collidin; Columbium Chloride, 
Copper Glycinate; Dehydroascorbic Acid; Desoxycorticosterone 
} Glucoside; Desthiobiotin; Dialuric Acid; Dibromosalicylaidehyde; 
di-Ethionine; Ethylenediamine Tetraacetic Acid; Ethyipyridinium 
sides; Glucuronides; Glyceraldehyde Phosphate; Glycylglycylglycine; 
Glycylleucine; Glycyltryptophane; | Heparin; Hexo- 
4 ydroxyacridine; 8-Hydroxyglutamic 
Hydroxystearic acid; lodoacetamide; 
Acid; Isocitric Acid; lsocytosine; 
| 
cytosine; Methylnonylketone; §8-Naphthaleneacetic Acid; N-Naph- 
thyl-N’-diethylpropylenediamine; Naphthy! Red; Neurine Bromide; 
Nitrosomethylurea; Nordihydroguaiaretic Acid; Osmic Acid; Para- 
denic Acid; Penicillinase; Peroxidase; Phenolohthalein Glucuronide; 
Phenylpyruvic Acid; Phosphopyruvie Acid; Phthiocol, Pregnenolone; 
Protocatechuic Acid; Purourogallin; Pyocyanin| uetic 
Acid; Sodium Amide; Sodium Fluoroacetate; hin- 
phenyl; m-Terphenyl; p-Terphenyl; Thiomalic Acid 
billn, Ursolic Acid; Vitamin Biz. 


UNITERM 


MULTIPURPOSE THERMOSTATS 
and CONSTANT TEMPERATURE 
CIRCULATORS 


The highly functional and ‘hadnt designed SCHUCO UNITERM is 
among the most accurate and completely versatile circulating thermo- 
stats available today. Constructed to stand up under the most adverse 
conditions with a minimum of maintenance it can be used in all labora- 
ories where any problem of temperature control or circulation arises. 


« Versatile—adaptable to various types of meuetines 

« Electronic and pump mechanism completely enclosed in housing 

« All exposed = of stainless steel or heavy chrome plate 

« Available with two capacities 

e Immersion depths of 3”, 6” or 9” 

« Extremely accurate thermoregulator—better than 1/10° Cin open bath 
« Allunits adaptable for cooling co 

» Auxiliary switch gives full or % ines off heating elements 


Shown Above: 


SCHUCO-HETO UNITERM with stainless steel bath 14” x 5” x 7!/2” for use 
as a closed system circulating thermostat. 

Complete with double heaters (800 watts), dual load switch, pump and 
heater switches, pilot lamps, pete yee ge 10°-65° C. , thermoregulator 
holder and guard, : inlet and outlet with stopcock for flow regula- 
tion, cooling coil adaptors and pump. 

No. CE643-K As above with 1400 rpm pump motor, 1 meter head, 0-8 liter 
capacity $260.00 
No. CE623-K As above with 2700 rpm pump motor, 3 meter head, 0-17 utes 


Write for complete listing of SCHUCO—UNITERMS 


SCHUCO SCIENTIFIC 


Div. OF SCHUELER & COMPANY / 75 CLIFF ST., NEW YORK 38, N. Y 


THE ERWEKA METHOD 


(14 INTERCHANGEABLE UNITS) 


q--- 


3-ROLLER MILL 


| 


HOMOGENIZER MOTOR DRIVE UNIT 


e BALL MILL e FLUID EXTRACTOR 

e WET GRANULATOR' e BOTTLE SHAKER 

e DRY GRANULATOR~ e VIBRATOR 

e MIXER & KNEADER’- e COATING PAN 

e GRINDER e TABLET PRESS 

e AGITATOR e MOLDER & FILLER 
Each of these laboratory units can be interchangeably fitted 
to the variable speed motor drive in a quick and simple step. 
Used by leading laboratories in industry, hospitals, and uni- 
versities. 
WRITE TODAY for free catalog describing operation of each unit with 
specifications and capacities. 


CHEMICAL AND PHARMACEUTICAL INDUSTRY CO., INC, 
90 West Broadway, N. Y. 7, N. Y. BEekman 3-1730 


A basic Chromatograph 


This versatile analytical technique is now available to 
your research or quality control department in Cenco’s 
vapor phase analyzer complete with gas sampling valve 
at a reasonable price. 

When needed, an extensive line of quick change analyt- 
ical and preparation columns, bubble flow meters, syr- 
inges, and recorders are available for you to tailor this 
basic chromatograph to your requirements. 

Ask your Cenco representative for Booklet 275B describ- 
ing the No. 70130 Vapor Phase Analyzer.. . . $1,029.00 


CENTRAL SCIENTIFIC CO. 
(! A Subsidiary of Cenco Instruments Corporation 

1718-E Irving Park Road Chicago 13, Illinois 

eae Mountainside, N. J. Montreal Santa Clara 

Somerville, Mass. Toronto Los Angeles 

Birmingham, Ala. Ottawa Vancouver Houston 

Cenco S.A., Breda, The Netherlands Tulsa 


HELLER 
LAB MIXER 


PROVIDES: 
e CONSTANT TORQUE 


e VARIABLE DC SPEEDS 
FROM AC LINES 


@ Thyratron tubes on the 

Heller GT-21 controller sup- 

ply demanded current by 

converting power in stepless 

variation to the direct cur- 

rent motor. Assures con- 

stant torque as mixes become 

either viscous or fluid. Vari- 

able, reversible motor has 

direct and gear drive. Arma- 

pen mon with ture shaft speed, 0-5000 rpm. 
$90 Gear shaft 18:1 ratio.Chuck, 

conte Las Vegas shafts, 3-step pulley included. 


Order from your Laboratory Supply Dealer or write— 


GERALD K. HELLER CO. 
1819 Industrial Road Las Vegas, Nevada 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


FEATURING: 


3600 Settings 
Split-Second Accuracy 
Automatic Switching 
Built-in-Buzzer 


ALL PURPOSE 
LABORATORY 
TIMER 


Giant 8” Dial 
Portable Models 
Panel Mount Models 
Precision Construction 


WRITE FOR COMPLETE CATALOG! 


DIMCO-GRAY COMPANY 


208 E. Sixth St. 


Dayten, Ohio 


CRYSTAL LATTICE MODELS 


e 123 Crystal lattice models 
catalogued. (Unlisted 
models made to order.) 


e Ball and Spoke set. 50 balls 
with 26 holdes in each ball 
with 100 split spokes, for as- 
sembling all basic crystal 
lattices. 


e School Set, for visualizing 
basic chemical compositions. 


© Organic Chemistry set. Pro- 
fessional set to make up 
structural models to _ illus- 
trate fundamental concep- 
tions of stereochemistry. 

e Set of 14 translational lat- 
tices, (Bravais) 

e Set of 18 lattices (Menzer) 

e Set of 9 and 11 basic crystal 
models. 


ANSELL-PLAX 
all-polyethylene 


WASH BOTTLES 


SQUEEZE — 
THAT'S ALL 


Get the stream you 
want. Can’t break 
-won’t slip. It’s 
unaffected by 
strong acids or al- , 
kalies. Specified 
for use by labora- 
tories everywhere 
‘overnment, insti 
tutional, industrial. 


ONLY ANSELL-PLAX, FIRST POLYETHYLENE 
WASH BOTTLE, HAS THE PATENTED* | 
DISPENSING ASSEMBLY THAT MEANS © 


e NO LEAKING, SEEPING OR NECK SPRAY | 
° EASY REMOVAL OF CAP 


4, 6, 8, 16 & 32-0z. sizes. Convenient! 
packed in individuai set-up boxes. Call 


your lab supply house or write us directly. 
*fitment covered by U.S. Patent #2783919 


. ANSELL & SON, INC. 


~ 825 Summer St., Boston 27, Mass. 


The permanent models are made from wooden balls, 
1 inch in dia., with glossy paint, connected with 
spokes % inch thick. 


Write for price list 5. H 


J. KLINGER 


JAMAICA 32, N. 
IF YOU NEED AN ELECTRONIC RELAY 
Inquire about Model 101 ‘ 


7A biography of one of the 
immortals in science.....""——~ 


EDWARD WILLIAMS MORLEY 


His Influence on Science in America 
by Howard R. Williams 


NAPHTHALENE 


Compact, only 3” 4” 5” 
e Rugged, 4200 watt contactor 
e Oversized UL (guaranteed) 
15 amp. heavy duty power 
cord. 
| i and 


e Constructed entirely of 
standard components. 


$49.50 complete 
Write for details to: 


BERKELEY INSTRUMENT CO. 
P.O. Box 346 «© Berkeley Heiglits, N. J. 


RARE cutemicats 
METALLIC FOILS AND SHEETS 


A. D. MACKAY, INC. 
198 Broadway, New York 38, N. Y. 


“This is the biography of one of the immortals in science, Edward 
Williams Morley, professor of chemistry and natural history from 
1869 to 1906 at Western Reserve College and University.” 


“This biography tells not only of scientific achievements but also 
portrays the character and human qualities of a truly great man. 
The reader seems to be transplanted to a very different period from 
today, the nineteenth century. The author writes his story with a 
feeling of affection and admiration for his subject and in turn this 
feeling is passed on to the reader. From this biography, the reader 
will know not only Morley the scientist but also Morley the man.” 


Q “This book is recommended to the many who enjoy biography, to 
ir 


chemists and other scientists. Students in high school and college, 

temperature when the going is sometimes hard, will be inspired in their own work 

c ontro & by the examples of Morley’s victories over discouragements and by 

his devotion to scientific pursuits. With its good format, typography 

and binding, the book might well be a most acceptable gift. It 

should find a place in all public and school and university libraries as 
well as on the shelves of most chemists.” 

NORBERT A. LANGE, Marion Cleaveland Lange 


Journal of Chemical Education, March, 1958 


RESEARCH and $6 


ee CHEMICAL EDUCATION PUBLISHING CO. 


CHELTENHAM, PA’ 
Easton, Pennsylvania 


fox 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


DEMINERALIZED WATER 
from 
TRICKLES to TORRENTS 


Plenty of 
99.9999%o 
Pure Water 
For Class Use 


Exceptionally convenient 

table model demineral- 

9 featuring continu- 

ous flow rates to 60 

-: gals. per hour. Instant 

connection to faucet. 

Has direct reading purity meter and 

pve of two kinds of resin refills to 

supoly | water 

el W559. 50 Other models 


Write for descriptive literature 
ION EXCHANGE PRODUCTS, INC. 
4985 N. Elston Chicago 30, Ill. 


Disposable 
Paper Beaker 


(Graduated) 


For weighing and mixing sam- 
that are “oom, sticky, 
Se handle 
paint. lacquer, resins, hig 
sol ons, 
adhesives, heavy oils. 


Use and throw awa ve ry 
Trial lot of 50 beakers $2. 
500 for 12.50, 1000 for $9.00 


Samples on request 


R. P. Cargille Laboratories, Inc. 
117 Liberty Street, New York 6, N. Y. 


NOW OVER 18, 000 


CHEMICALS 


@ Porphyrin 

Potassium Borofiuoride 

@ Potassium Cobalticyanide 
® Potassium Cobaltinitrite 
@ Potassium Columbate 

@ Potassium Gentisate 

@ Potassium Iodoplatinate 
@ Potassium Platinocyanide 
@ Potassium Selenocyanate 
@ Praseodymium Metal 

@ Praseodymium Oxide 

@ Pregnandiol Glucuronide 
@ Propamidine 

@ Propargyl Alcohol 

@ Propiolic Acid 

@ n-Propylglycine 

Propy! Nitrate 

@ Prothrombin 

@ Protoporphyrin 

@ Ptyalin 

@ Pyocyanin Dihydrochloride 


ASK FOR OUR NEW 
COMPLETE CATALOGUE - 


17 West 60th -St., Mew York 23, 
Plaza 7-817) 


MUREXIDE 


DITHIOL 
SODIUM DIETHYLDITHIOCARBAMATE 


Write for listing of other fine organic chemicals. 


EASTERN CHEMICAL CORPORATION 


NINHYDRIN 


34-A Spring Street 
Newark 4, N. J. 


SPECIFY KERN 


When you want to 

combine accuracy 

and efficiency in a 

sturdy instrument 

at a moderate price 
.. specify 


KERN 


FULL-CIRCLE 


POLARIMETER 


availabie through your lab supply dealer 
Ask for Bulletin KP 567 


KERN COMPANY 


capi melting ai 
tus reaches 400° effortlessly 
in only 6 minutes. 
MEL-TEMP is useful to 500°C 
and renders obsolete the usual 
combination of hazardous fluid- 
pe bath plus sluggish high 
temperature block. Heater is 
controlled by variable trans- 
former and excellent viewing is 
provided by built-in light and 
lens. Attractive gray hammer- 
tone base occupies only 4”x5”. 


only $97.50 includes 
400°C thermometer and m.p. capillar- 
ies. F.0.B. destination in U.S.A. from stock. 
Write for LABORATORY DEVICES 
Bulletin 60 p.o, BOX 68, CAMBRIDGE 39, MASS. 


| POTASSIUM COBALTICYANIDE 
BARIUM COBALTICYANIDE 
POTASSIUM CHROMICYANIDE 
Some of the many special chemicals we | 
manufacture 
Write for our list of rare seat 
© CITY CHEMICAL CORP. | 
132 W. 22nd St. N.Y. 


RARE and FINE ORGANICS 


ortho-AMINO BIPHENYL 
2-FLUOROPYRIDINE 
p-HYDROXYPHENYL ARSONIC ACID 
IMIDAZOLE 
p-NITROBENZALDEHYDE 
alpha-NAPHTHYL ISOTHIOCY ANATE 
VINYL BROMIDE 


Write for Catalog #3—Over 12,000 
compounds 


LABORATORIES 


Incorporated 
1177-10-93 Ave., Jamaica 33, N. Y. 


“STANDCO” 


VARIABLE SPEED 
LABORATORY 


STIRRER 


A precision made Hi: 
Stirrer with 2 Shafts 


1. Low speed approx. 18-270 RPM 
2. High Speed approx. 150-2250 RPM 


With increased power 
at decreasing 


many outstanding fea 


BULLETIN 


1B) HERMAN H. STICHT CO., INC. 
— 27 PARK PLACE,NEW YORK 7,N.Y 


STAINLESS BENCH MODEL 
STEEL LABORATORY 
HAND HOMOGENIZER 

HOMOGENIZER A new precision, 
Designed specifi- high pressure, 
cally for the Homogenizer of 
Chemist and 


advance design. 
Technologist. Ideal for short- 
Economical — 


run and test 
Simple Assembly batch process- 
—tTrouble Free. 


ing. 30 cc’s to 8 
2 to 12 oz. capa- gallons per hour 
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pressure pump. 
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BRYDEN ROD CLAMPS 


Laboratory 
Purposes 
made of aluminum 
are 
more compact, 
itrapid set-up, 


tighter joints, 
will not rust or slip, 
have no snagging 


Brydens are available as: 


Round Rod to Square Clamps 


Write for FREE literature today 
CHANDLER & STEDMAN 


398 Newton St. Waltham 54, Massachusetts 
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POLAROGRAPHIC 
METHOD 


OF ANALYSIS 
| 
By OTTO H. MULLER, 


Associate Professor of 
Physiology, State University 
of New York Medical Center 
al Syracuse, Syracuse, N.Y. 


In this second revised and augmented 
edition, the author purposes “‘to present 
a simple account of polarography in a 
form which can be used by teachers and 
students in physical chemistry as well 
as in advanced courses in analytical 
chemistry.”” The emphasis is on prin- 
ciples and the scope is descriptive rather 
than mathematical. It begins with an 
excellent review of electroanalysis, 
showing the relation of polarography to 
other electro methods. A brief de- 
scription of apparatus includes equip- 
ment constructible from parts readily 
available in many laboratories. Funda- 
mentals of quantitative and qualitative 
analysis and recent developments are 
discussed in some detail. Chapters on 
applications and suggestions for prac- 
tical polarography complete the book. 


A particularly good feature is the in- 
clusion of 26 experiments, and the 
graphs and tables of data obtained from 
them constitute the illustrative material 
of the text. These experiments could 
be undertaken with profit by anyone 
desiring an experimental indoctrination 
in polarography. 


The book is especially recommended 
to students, beginners in the field, and 
anyone desiring a brief but compre- 
hensive introduction of the funda- 
mentalsof polarographicmeasurements. 


Joun K. Taytor 
ANALYTICAL CHEMISTRY 


illustrated $4.50 
(Foreign $5.00) 
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Current publications of the Division of Chemical Education 
American Chemical Society 


EDWARD WILLIAMS MORLEY 
His Influence on Science in America 
By Howarp R. WILLIAMS 


‘This is the biography of one of the immortalsin science. It tells 
aot only of scientific achievements but also portrays the character 
and human qualities of a truly great man. This book is recom- 
mended to the many who enjoy biography, to chemists and other 
scientists. Students will be inspired in their own work by the ex- 
amples of Morley’s victories over discouragements and by his de- 
votion to scientific pursuits. It should find a place in all school 
libraries as well as on the shelves of most chemists.”’ 293 pp., 
$6.50 


SELECTED READINGS IN GENERAL CHEMISTRY 


Compiled by W1LL1aAM F. KIEFFER and ROBERT K. FITZGEREL 


“Selected Readings in General Chemistry,” is a 128-page collec- 
tion of over 40 papers which have appeared in dozens of separate 
issues of the Journal of Chemical Education during the last three 
years. On the list of authors, such names as Calvin, Libby, Ny- 
holm, Pauling and Williams are recognized by chemists every- 
where. Topics range from spontaneous generation of life to solid 
state models, aud from antiknock quality in gasoline out into 
space with the IGY and amateur rocketry. 814" X 1114”, illus- 
trated, 128 pp., single copies, $2.00 each; 10-19 copies, $1.75 each, 
20 or more copies, $1.50 each. 


TESTED DEMONSTRATIONS IN CHEMISTRY 


This volume, the fourth edition, carries under one cover a 
collection both definitive and complete. It contains all the 
“Tested Demonstrations in General Chemistry’? by Professor 
Hubert N. Alyea, which appeared each month in the Journal 
during the years 1955 and 1956; ‘‘Demonstration Abstracts” 
compiled by Professor Alyea from all the demonstrations which 
appeared in J. Chem. Ed. from 1924 through 1956, (33 volumes); 
72 ‘Chem Ed Tested Demonstrations,’ edited by Professor 
Frederic B. Dutton, and a complete index of all the contents. 
168 pages, single copies $3.00 each, 10 to 19 copies, $2.75 each, 20 
or more copies, $2.50 each. 


DISCOVERY OF THE ELEMENTS 
by Mary Etvirs WEEKS with a chapter on ‘‘Elements Discovered 
by Atomic Bombardment” by HENRY M. LEICESTER 


“The book has been brought up to date; it contains a discussion of 
101 elements, including mendelevium. This book is of especial 
value to the young student of chemistry, providing for him an ac- 
count of those aspects of the history of the chemistry that he can 
easily appreciate and understand, and that are likely to develop 
his interest in science. This book is an excellent one, satisfying 
the real need for an account of the history of the elements and of 
related aspects of the history of chemistry.’’ 6th edition, enlarged 
and revised, 1956, 910 pp., $10.00 


CHEMICAL RUSSIAN-SELF TAUGHT 
By James W. PERRY 


“Interest in Russia and its scientific developments has never been 
so acute as it is today. Many chemists would like to be able to 
read about Russian technical advances in the origina! Russian, 
but are held back from attempting to learn the langugage because 
of its difficulty. Anyone devoting half an hour each evening to 
technical Russian could master it adequately in six months. This 
book goes a long way toward fulfilling the need of chemists inter- 
ested in studying scientific Russian.” 221 pp., $4.00 


THE NEW ELEMENTS, A Symposium 
By GLENN T. SEABORG and others 


A symposium reprinted from the Journal of Chemical Education, 
Volume 36, Number 1, January 1959. 48 pp. illustrated, single 
copies, $1.00 each, 20 or more copies, $.75 each 

JOURNAL OF CHEMICAL EDUCATION 


Monthly, approximately 750 editorial pages per year, $4.00 one 
yecr; $7.00 two years, $10.00 three years 


POLAROGRAPHIC METHOD OF ANALYSIS 
by Orro H. MULLER 


“In this second revised and augmented edition, the author pur- 
poses ‘to present a simple account of polarography in a form which 
can be used by teachers and students in physical chemistry as well 
as in advanced courses in analytical chemistry.’ The emphasis is 
on principles and the scope is descriptive rather than mathemati- 
cal. It begins with an excellent review of electroanalysis, show- 
ing the relation of polarography to other electro methods. Fun- 
damentals of quantitative and qualitative analysis and recent 
developments are discussed in some detail. Chapters on applica- 
tions and suggestions for practical polarography complete the 
book.” 209 pp, $4.50 


THE LIFE OF IRA REMSEN 
By Freperick H. GETMAN 


“The absorbing life-story of a distinguished professor of chem- 
istry, this book becomes a condensed version of the most impor- 
tant years in chemical and chemical engineering history. This 
story of the career of a leader in the establishment of sound scien- 
tific instruction in chemistry and chemical research belongs in the 
library of every chemist and chemistry teacher. For the general 
reader who takes pleasure in coming into contact with the lives of 
great people, it is a rewarding biography of a notable career.” 


$4.50 


THE CHEMIST AT WORK 
by Roy I. Grapy, Jonn W. Cuittum and others 


“The wide scope and extensive range of chemistry as a profession 
is depicted in this volume. It will prove helpful in guiding the 
student-chemist toward the type of work for which he is best fit- 
ted. Fifty-three practising chemists, representing many different 
degrees of chemistry, describe the general nature of their activities 
and present a comprehensive picture of the duties and problems as 
well as the stimulating features and opportunities.” 370 pp., 
illustrated, $4.00 


THE CHEMICAL ARTS OF OLD CHINA 
By Li Cu’1a0-P’ ING 


Many of the practical arts which we today call chemical industries 
originated in China, some of them as long ago as the second mil- 
lenium B.C. Here for the first time a book, written in English by 
a Chinese chemical scholar, records the earliest known methods 
for making salt, ceramics, lacquer, gunpowder, colors and dyes, 
vegetable oils, perfumes and cosmetics, sugars, paper, leather, 
glue, soybean products, alcoholic beverages and vinegar. Ex- 
quisitely designed, printed, and illustrated, with colored end pa- 
pers by a Chinese artist, 56 pen and brush drawings and 22 half- 
tone plates, this book will be cherished not only by chemists but 
4 — interested in Chinese culture. 228 pp., illustrated, 


Chemical Education Publishing Co., Easton, Penna. 
Quantity 

— EDWARD WILLIAMS MORLEY 

—. SELECTED READINGS IN GENERAL CHEMISTRY 
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An Outstanding Introductory Text 


by an Award-Winning Teacher 


by MODDIE D. TAYLOR 


Professor of Chemistry, Howard University 


Last June, Professor Taylor received one of the 1960 Manu- 
facturing Chemists’ Association awards, presented annually 
to six teachers of undergraduate chemistry who have “... been 
personally responsible over a period of years for awakening i in 
students a genuine interest in chemistry, for ins <n them to 


serious intellectual effort in studying that fiel 


and for de- 


veloping that interest into a continuing dedication.” 


First Principles of Chemistry 
demonstrates ofessor Taylor’s 
own dedication to chemistry teach- 
ing. The text is built around a few 
basic principles: electron structure, 
ionic and atomic radii, and coordina- 
tion number. Important concepts 
are treated in terms of these general 
principles. 


A Novel Approach 


In order to reduce the dernands on 
memory alone, Professor Taylor 
treats descriptive chemistry in a 
novel way. He arranges the ele- 
ments into a special form of the 
periodic table, dividing them into 
six basic groups according to their 
electron configuration. 


Timeliness 
The text thoroughly covers recent 


. developments in chemistry, includ- 


ing nuclear reactors, isotopes, co- 
ordination compounds, ion exchange 
chromatograpl.y, chemistry of the 
lanthanons, strength of acids, and 
the chemistry of natural and syn- 
thetic materials. 


Distinctive Features 


The text is further distinguished 
by over one hundred striking draw- 
ings by the noted illustrator Wilma 
Riley; by 129 tables summarizing 
most of the important physical 
properties of elements and com- 
pounds; and by careful introductory 
chapters on concepts of mathemat- 
ics and physics that are funda- 
mental to chemistry. 


120 ALEXANDER STREET 


A Timely Advanced Text 


INORGANIC CHEMISTRY 
A Guide to Advanced Study 


by R. B. HESLOP, Lecturer in Chemistry, The 
Manchester College of Science and Technology, 


and P. L. ROBINSON, Principal Scientific 
Officer, Atomic Energy Establishment, Harwell 


“Inorganic chemistry is descriptive in the 
sense that many branches of chemistry remain 
essentially descriptive. But the emphasis falls 
increasingly upon a description of its phenom- 
ena in terms of the discoveries of atomic phys- 
ics, quantum mechanics, and andl 
physical chemistry. Accordingly the a. 
chapters seek . . . to give a handy, coherent 
synopsis of ideas which should enrich the ap- 
preciation of the chapters which follow. 

“These constitute the main body of the 
work, which has three objects. First to pro- 
vide clear-cut, readily assimilated information 
about the elements, presented in a compara- 
tive way .. . secondly to cross-link related ma- 
terial by short discussions of particular topics; 
and thirdly to emphasize, by reiteration and 
repeated page reference, applications of theory 
in the earlier chapters.”’ From the 


preface 


1960 542pages 295 illustrations $9.00 
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~ Revolutionary New 


Provides Adiabatic 
Operation! . . Also 


EXPERIMENTAL SET-UP OF IMMISCIBLE STILL 


Designed by Professor Donald F. Othmer of the Poly- 
technic Institute of Brooklyn, foremost authority on 
equilibrium stills, this new apparatus; culminating 33 
years of research, provides the ultimate in refinements 
to prevent possible errors. It employs an integral ar- 
rangement of vapor jacket, alembic, and vacuum jacket 
to minimize heat losses which might cause condensation 
and rectification of contacting vapors. A vapor jacket, 
inwhich there can be no dead spots, surrounds the upper 
Portion of the still pot. 


In addition, a vacuum jacket, silvered to reduce radia- 
tion losses, and evacuated to a pressure below 1 micron, 
surrounds the entire pot, practically eliminating any 
error caused by rectification in the vapor space. Obser- 
vations may be made through a narrow unsilvered strip 


IMMISCIBLE STILL 
17374D15 


in front and back of | yy this vacuum jacket. 
Adaptations permit data to be taken on partially misci- 
ble systems; auxiliary interchangeable parts permit Cot- 
trell boiling and vaporizing. This versatility enables the 
still to be used for rapid determination of vapor-liquid 
equilibria on a wide variety of systems. 


*Othmer, D. F., Gilmont, R. and Conti, J. J. Ind. Eng. Chem. 52, 
625 (1960) Reprints furnished on request. 


17374D Simple Still $345.00 
PRICE LIST | 17374D15 immiscible Still $490.00 


Me GREINER 


20-26 N. MOORE ST., DEPT. 422, NEW YORK 13, N. Y. 
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FROM FISHER SCIENT 


Serfass Gas Analyze 


measures gases in metals 
quickly, easily, exac 


It takes only 5 to 8 minutes to measure the hydroge 
steel, titanium, uranium or other metals, using the 
uum fusion furnace on the Serfass Gas Analyzer. Oy) 
and nitrogen determinations take only a few min 
more, with the auxiliary Oxygen Analyzer unit. 

You have this speed because the Serfass Analyzer; 
lates and measures hydrogen specifically, with a uni 
palladium “‘filter”’ . . . not as water or total evolveds )t 
It can determine 0.1 part per million or 2000 ppm wi ss 
equal ease, and with a routine accuracy of better tj ln. ; { 
+0.2 ppm. 

This one apparatus can be used both for vacuum 
sion—with metals like steel, titanium or tungsten 
for hot extraction of gases in low-melting metals | 
manganese. You can use tin or platinum fusion b 
and other special techniques developed in metallu 
cal labs. 

For a 16-page booklet describing the Serfass ( 
Analyzer in detail, write to: 


109 Fisher Building, Pittsburgh 19, Pennsylvania 


SERFASS GAS SIMPLIFIED FLOW DIA 


MAIN 
MECHANICAL PUMP 


{AUXILIARY OXYGEN ANALYZER) 


FR FISHER 

SCIENTIFIC 
World’s Largest Manufacturer-Distributor of 
Laboratory Appliances & Reagent Chemicals 


Boston Chicago Ft. Worth Houston New 
York Odessa + Philadelphia + Pittsburgh 
St. Louis Washington Montreal Toronto 
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7 HARVARD TRIP BALANCE 
Model No. 1550-S 


TRIPLE BEAM BALANCE 
Model No. 750-5 


“Purchase 
Guide list price Capacity ........... 2610 Gram 
0260 


$20.50 0.1 Gram 


CENT-O-GRAM 
TRIPLE BEAM BALANCE 
Model C.G. 311 


Guide No. $31.00 SONSIIVitY 0.01 Gram 
0255 


STO-A-WEIGH WEIGHT SETS 


Available in Class C, Q, or P Adjustment. 
Shrinkproof box with Stainless Steel Forceps. 


list price 
$4.25 ..je Model 5210.... 50 Gram x 10 Mg.....Class C 
$5.00... Model 5211....100 Gram x 10 Mg.....Class C 


BRASS SLOTTED WEIGHT SET 
list price Model No. 43503 
*Purchase $9.50 ab 7 chan 500 Gram x 10 Gram with Weight Rack 
Guide No. list price WEIGHT HANGER 


METRIC HOOK WEIGHT SET 
list price Model 46206 


$12.50 ..rcccccersessereeess- 1000 Gram x 10 Gram 
Lacquered 3rass Weights in Hardwood 


SCALE CORPORATION 


1050 COMMERCE AVE. 


.UNION, NEW JERSEY 
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for complete information write for FREE bulletin ...... 


GIVES YOU 
SUPERIOR 
SERVICE 
BECAUSE... 


MAIN BUILDING 


You deal with headquarters 
Facilities housed in 165,000 sq. ft. of space. SECTION OF SHOWROOM 
Competent technological staff on call. 

Orders filled promptly from vast warehouse. 


You draw on large stocks 


Three to six months supplies of the items listed in our catalog—mostly 
prepackaged—in our stock for immediate shipment. 


Widest assortments of Corning, Kimble and Coors items available 
from any single source. 


You select from encyclopedic catalog 


With factual, detailed descriptions—standard reference source 


throughout the free world. SECTION OF RESEARCH 
AND DEVELOPMENT 


You save time and money 
Extensive pneumatic tube systems and conveyors speed delivery of 
orders. 
More than 93% of orders shipped within two working days. 
Accurate invoices and packing lists. 
Substantial packing keeps breakage to less than 1/20th of 1%. 
One-price policy insures lowest prices to all buyers—advance 
quotations unnecessary. 
You are assured of satisfaction 


Stocks carefully selected and continually inspected for quality and 
performance. 


Prompt refund for any item found to be unacceptable for any reason. RENCE CONTE 


SECTION OF SERVICE DEPARTMENT 


ORDER FILLING CENTER 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. AT 3RD ¢ PHILADELPHIA 5S, PA. 


SHIPPING CENTER SECTION OF BIN STOCK 


A. H.T. co. 


PHILA USA 


LABORATORY APPARATUS 
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Available Now! 
Offered at a special pre-publication price 


The ENCYCLOPEDIA 


A778 / Journal of Chemical Education 


of SPECTROSCOPY 


1960, 7 x 10, Illustrated, over 800 pages 


Includes over 
185 full-length articles 
on the following topics: 


Absorption Spectroscopy—Visible & Ultraviolet 

Band Spectroscopy 

Beta-Ray Spectroscopy 

Differential Thermal Analysis 

Electron Paramagnetic (Spin) Resonance (EPR) 
Spectrometry 

Emission Spectros’ opy—Light 

Flame Photometry 

Fluorophotometry and Phosphorimetry 

Gamma-Ray Spectrometry 

Infrared Emission Spectroscopy 

Infrared Spectrophotometry 

Mass Spectrometry 

Microwave Spectroscopy 

Monochromators 

Neutron Spectrometry 

Nuclear Magnetic Resonance Spectra 

Raman Spectroscopy 

Soiar Spectroscopy 

Vacuum Spectroscopy 

X-Ray and Gamma Ray Absorption Photometry 

X-Ray Absorption Spectra 

X-Ray Diffraction Crystal Spectra 

X-Ray Emission Spectrometry 


edited by GEORGE L. CLARK, 
Research Professor, Department of Chemistry, 
University of Illinois 


Price until January 31,1961.......... $22.50 
Price after January 31,1961......... $25.00 


A multi-author, one-volume survey of the entire field.. . 


In keeping with the precedent established by the now famous Encyclo- 
pedia of Chemistry, this unique new reference offers an authoritative 
survey of the entire field of spectroscopy. Beginning in Article 1 with a 
masterly treatment of absorption spectrophotometry and running alpha- 
betically through the X-ray emission spectra, the volume contains a 
wealth of remarkably condensed, clearly presented information on the 
oldest and newest branches of spectroscopy. Over 160 internationally 
recognized authorities have contributed to this volume. Each author was 
selected not only on the basis of his technical knowledge and proficiency, 
but also on his ability to write essentially flawless prose. Thus, the 
encyclopedia excels from the point of view of effective communication 
as well as technical accuracy. 


Covers the applications of spectroscopy to all the sciences... 
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as the area of the cork or stopper will allow. 


Insures Parallel Alignment of Borings 
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A rapid, convenient cork and rubber stopper boring machine 
capable of producing holes of smooth uniform bore. 

This machine improves alignment, prevents injuries, saves 

time, facilitates assembly, disassembly and adjustment. 

The apparatus is essentially a condensed drill press with the 
vertical motion inverted, the drilling platform being elevated with 
respect to a fixed bearing head by a compound lever mechanism. 

In operation the spindle which holds the borer is driven at a constant 
rate of 800 r.p.m. by a V-belt drive. This speed provides clean 
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32 mm. A safety limit adjustment saves cutting borer edges and 
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contact of the cutting borer edge with the metal plate of the drilling 


wv. ‘meet platform but still permits penetration through the stopper into 

, the rubber supporting mat and so assures clean breakout. 

An ejection rod supplied with the machine removes stopper plugs 

by inserting the rod through the hollow shaft and borer. Borers 

are locked in position in the spindle by an Allen screw. 
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Tis series of articles presents a survey of the basic principles, 


-Che.sical Instrumentation 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y. 


characteristics and limitations of those instruments which find important 
applications in chemical work. The emphasis is on commercially available 
equipment, and approximate prices are quoted to show the order of magnitude 
of cost of the various types of design and construction. 


11. Infrared Spectrometers 


Although the optical principles involved 
in the design of spectrometric instruments 
are the same whether the instrument is 
intended for use in the ultraviolet, visible, 
or infrared regions of the spectrum, the 
last-named region presents certain special 
problems that justify the treatment of 
infrared spectrometers as a special cate- 
gory of instrumentation. These problems 
arise from the characteristics of the (A) 
source of radiation, (B) optical materials 
for windows, lenses and prisms, and (C) 
detectors. 


Radiation Source 


The sources employed to provide the 
range of radiant energy required for work 
in the infrared consist of refractory 
materials heated to glowing temperature. 
The radiation emitted from such sources 
has an intensity distribution that is a 
characteristic function of the temperature, 
similar to the curves shown in Figure 1 for 
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Figure 1. Radiant energy emitted per unit 


wavelength as a function of the wavelength for a 
b'ack-body radiator at several temperatures. 


2 ideal black body emitter. The emis- 
Sion is a maximum at a wavelength that 
d-pends upon the temperature of the 
g.ower, and the radiant energy intensity 
falls off rapidly as a function of the wave- 


length on either side of this maximum. 
The total radiation emitted by the glower 
varies as the fourth power of its tempera- 
ture (Stefan-Boltzmann Law). Conse- 
quently, the special problems created by 
this type of source are: (1) the rapid 
variation in intensity with wavelength, and 
(2) the high sensitivity to thermal effects. 
Two different sources are commonly 
employed in commercial infrared spec- 


feature 


transmitting, and dispersing materials to 
achieve the desired information about the 
interaction of selected wavelengths with 
the specimen under study. - In the infra- 
red region it is particularly difficult to find 
materials having suitable reflectivities, 
transmissivities and dispersive powers 
over the range of wavelengths of interest. 
Figure 2 shows the absorptivities of a 
number of optical materials as a function 
of wavelength. It is evident that glass, 
which serves so admirably for optical com- 
ponents in the visible region, cuts off all 
infrared beyond 2 microns. For the 
most common infrared work (covering the 
range from 2 to 15 microns), one is forced 
to use such structurally unstable and 
difficult-to-fabricate materials as single- 
crystal NaCl, KBr, KRS-5 (thallium 
bromo-iodide), and other ionic, coordina- 
tion lattice crystals. 
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Figure 2. Absorptivity as a function of wavelength for several optical materials. 


trometers; they are the Globar, and the 
Nernst glower. The Globar is a rod of 
sintered silicon carbide that is electrically 
heated to about 1000-1400°K by means 
of a current flowing through the rod in the 
direction of its long axis. The Globar 
cannot be heated to a significantly higher 
temperature than this without seriously 
shortening its life due to oxidation reac- 
tions. The Nernst glower is generally 
constructed in the shape of a hollow tube 
and is composed of a mixture of zirconium 
and yttrium oxides. It is heated elec- 
trically to about 2000°K. The Nernst 
glower is thus a more intense source than 
the Globar, but its higher operating tem- 
perature makes it somewhat more delicate 
and short-lived in use. 

A third source occasionally encountered 
is a coil of Nichrome wire, which is raised 
to incandescence by resistive heating. 


Infrared Optics 


Between the source of the infrared 
radiation and the final detector it is nec- 
essary to employ a variety of reflecting, 
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The dispersion characteristics of several 
types of prism materials are shown in 
Figure 3. It will be noted that those 
substances which show good transmission 
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Figure 3. Dispersion as a function of wave- 
length for severa! optical materials. 


properties have poor dispersive powers in 
the infrared; those which show good 
dispersion are usable only over very 
limited portions of this spectral region. 
Hence, infrared spectrometers based upon 
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CONTROLS 
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designated. Independent pan brake 
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released. Simple mechanical zero 
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fortable finger-grips. 


READOUT 


Eye-level, in-line, unobstructed 
readout. Wide-spaced lines on pro- 
jected scale. Projection scale in re- 
cessed shadow box. Light filter in 
optical path cuts out glare. 


FAST ...weighing procedure is simply to load pan, dial weights, 
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ACCURATE... substitution weighing eliminates arm-length 
errors, gives constant sensitivity and accurate values. 


EASY TO USE...anyone can weigh quickly and accurately 
with the Right-A-Weigh ... frees skilled people for other work. 


Capacity: 200 g. Sensitivity: 1/10 mg. Readability: 1/20 division on projected scale 


using vernier. Reproducibility: 0.03 mg. 


Special Models: SCX, explosion proof; SCD, diamond balance calibrated in carats; 
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a single prism do not have high resolution; 
achievement of high resolution in this 
field involves either‘the use of a number 
of interchangeable prisms, each best suited 
for a restricted portion of the spectrum, 
or a grating combined with a fore-prism 
for separating out the various spectral 
orders of diffraction. 


Detectors 


The detectors employed in commercial 
infrared spectrometers are all based upon 
the thermal effect produced when the 
infrared radiation is absorbed. Since 
even with a spectrometer of low resolution, 
the total energy falling on the detector 
at any wavelength setting is very small, 
the requirements for a satisfactory 
detector are very stringent. It must 
have a small sensitive area, a low heat 
capacity, a high and non-selective ab- 
sorptivity for infrared of all wavelengths, 
a rapid time constant, a low noise level, 
and a high thermal sensitivity. The 
detectors commonly used are the (A) 
thermocouple, (B) bolometer, and (C) 
Golay pneumatic cell. 


blackened gold foil 


Figure 4. Design of a thermocouple useful as an 
infrared detector. 


A typical thermocouple detector is 
shown in Figure 4. A fine gold foil (as 
thin as 0.3 micron, in some cases, and with 
an area of about 2 mm X 0.5 mm) is 
welded to two thermoelectric materials. 
The infrared radiation is focussed onto the 
gold foil, which serves as the thermal con- 
tact for the thermoelectric substances. 
The surface of the gold is blackened to 
improve the absorptivity, and the thermo- 
couple is mounted in an_ evacuated 
envelope with an infrared-transmitting 
window, to minimize heat losses by con- 
duction and convection. A power input 
to this type of detector as small as 10~"° 
watts can be detected over the inherent 
electrical noise. 


ACTIVE 
‘a ELEMENT 


5 3 
Figure 5. Plan of the thermistor bolometer mo ie 
by Olympic Development Co., Stamford, Con- 
necticut. 


A bolometer is a temperature-sensit ve 
resistor. The active element may be 4 
thin noble-metal foil, or a flake of a th:r- 


(Continued on page A784) 
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‘Coleman Junior Spectr rt rt i Analytical Program 


Program for Economical 
Laboratory Growth 


Good laboratory planning provides for the orderly growth and 
expansion of laboratory facilities. 


Planning that begins with a Coleman Junior Spectrophotometer 
assures immediate mastery over the great science of spectro- 
photometric analysis—but more important it sets the stage for 
the addition of new techniques and whole new analytical sciences: 


The Coleman Ultramicro Analytical Program adds the whole 
new science of ultramicro analysis to the Junior Spectro- 
photometer, without interruption of existing routines or 
addition of unnecessary new equipment; 


The Coleman Flame Photometer combines with the Junior 
Spectrophotometer, in a masterpiece of efficiency and econ- 
omy, to add rapid, precise flame measurements of Na, K, 
Ca, Mg; 


The Coleman Electronic Photofluorometer is the finest and 
most economical instrument for general fluorimetric analy- 
sis. Operated with the Junior Spectrophotometer it achieves 
a fifteen-fold gain in sensitivity that gives it analytical capa- 
bilities surpassing those of instruments costing more than 
twice as much. 


This is planned instrumentation, providing orderly, economical 
expansion of laboratory scope, without obsolescence or disturb- 
ance of the foundations upon which the growth is built. 


INC., MAYWOOD, ILLINOIS 
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mistor material. Two of these elements 
are generally mounted close to each other, 
with one shielded from the impinging 
radiation to serve as a reference, or com- 
pensating resistor, as shown in Figure 5. 
The sensing and reference elements con- 
stitute two arms of a balanced Wheatstone 
bridge circuit, so that radiation absorbed 
by the sensor creates an unbalance signal 
that is amplified and measured. The 
sensitivity of a bolometer detector can be 
as great as that of the thermocouple pre- 
viously described. 


isa flexiblemembrane. As radiant energy 
is absorbed by the gas, it expands, and 
displaces the membrane. Light focussed 
onto the outer, mirrored surface of this 
membrane produces an image of a line grid 
on the plane of that grid (cf. light coming 
from lamp at extreme right, in Figure 6). 
When the image of the grid superimposes 
exactly on the actual grid, the intensity 
of light transmitted to the photocell (lower 
right, Figure 6) is a maximum. If the 
image reflected from the flexible membrane 
moves, as a consequence of heating of the 
enclosed gas, the transmitted light in- 
tensity falls. It has been estimated that 
displacements as small as 10~-® cm are 


Background 


Another factor that poses a serious 
problem for infrared spectrometer design 
is the presence of strong absorbers of 
infrared radiation in normal laboratory 
air. Figure 7 shows a part of the absorp- 


PNEUMATIC FLEXIBLE MIRROR 
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Figure 7. a. Infrared spectrum drawn by single 


Figure 6. Construction of the Golay pneumatic infrared detector. 


The Golay detector, shown schemat- 
ically in Figure 6, employs the expansion 
of a gas as the sensing element. The gas 
is confined in a chamber one wall of which 


detectable by this arrangement. Power 
inputs to the detector as small as 5 x 107" 
watts are detectable over the inherent 
noise. 


beam spectrometer that has been purged 
thoroughly with dry nitrogen; b. same, for un- 
purged instrument. 


tion produced by the water vapor present 
in the usual optical path between infrared 
source and detector. Flushing the in- 


(Continued on page A786) 
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This instrument is listed in U.S. Government specifi- 
cations for the evaluation of certain clinical materials. 
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PHOENIX PRECISION INSTRUMENT COMPANY 
Philadelphia 40, Pa. 


Direct Measurement 
of Difference in 
Refractive Index 


The New Brice-Phoenix Differential 
Refractometer uses a split cell to 
measure the difference in refractive 
index between a dilute solution and 
its solvent. 
Limiting sensitivity 3 X 10—*. 
For complete details write Dept. CE-3 
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Wide use of infrared by industry makes training in IR tech- 
niques fundamental preparation for student’s future career. 
P-E INFRACORD Spectrophotometer meets need for simple, 


rugged, low-cost instrument. 


ARE YOU TEACHING EVERYTHING YOUR STUDENTS WILL PRACTICE? 


Industry is turning sharply to infrared analysis. Prepare your students for this technique 
with low-cost INFRACORD* Spectrophotometer 


Infrared chemical analysis is no longer the sole province 
of the highly trained spectroscopists in the central labs of 
a few big companies. Today, thanks largely to the low-cost 
INFRACORD Spectrophotometer developed by Perkin-Elmer, 
IR has become a daily tool of the organic chemist. 

This same instrument is now being adopted by schools 
to teach the theory and practice of infrared analysis. Grad- 
uate students also use it in their research projects. 

The INFRACORD is as simple to operate as an analytical 
balance, yet it provides many precision features usually 
found only on the most expensive instruments. That, by the 
way, is one reason why the INFRACORD is the choice of so 
many industrial laboratories. 

The trend, both in chemical education and in industry, is 
to IR instrumentation. Your students will be better equipped 
fcr industrial practice if your curriculum includes a course 
in IR. Write for complete information. 


Ask about our instrument leasing program. 


NOTE THESE FEATURES OF THE INFRACORD 
* double beam measuring system 

atmospheric and solvent compensation 

differential analysis 

linear wavelength vs. transmittance recording 

broad line of sampling accessories 

single unit construction 

requires only 120 volt, 60 cycle power source 


2.5 to 15 microns in 12 minutes; special KBr instrument 
records from 12.5 to 25 microns 


instant wavelength reset 
direct recording on notebook-size paper 
* reproducible performance 


INSTRUMENT DIVISION 


Perkin-Elmer Gremio. 


NORWALK, CONNECTICUT 
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strument with dry nitrogen serves to 
eliminate most of this interfering absorp- 
tion, but this expedient is generally un- 
desirable, and it can be avoided by the use 
of the dual channel instrument design. 

The several unique features of infrared 
spectroscopy that have been discussed 
above have exerted a controlling influence 
over the form infrared spectrometers have 
taken. Because the detector responds to 
a small thermal effect, it has been abso- 
lutely essential to employ modulated 
(‘‘chopped’”’) radiation beams, so that 
random variations in the thermal environ- 
ment of the detector will not interfere with 
the infrared signal. It has been necessary 
to use high-gain, low-noise amplifiers 
tuned sharply to the chopping frequency, 
so that only the desired signal is amplified, 
and noise and drift are rejected. 

Because of the unavailability of infrared 
transparent materials that can be ground 
into lenses, it has been necessary to em- 
ploy reflection optics in these spectrom- 
eters. Thus, nearly all collimation and 
focussing is accomplished by the use of 
suitably curved, front-surfaced mirrors. 

The large variation in beam intensity 
as a function of wavelength makes it 
necessary to vary the monochromator 
slit widths between wide limits when 
scanning a spectrum, if the signal-to-noise 
ratio at the detector is to be kept fairly 
constant. 

The presence of the HO and CO, ab- 
sorption bands in the instrument atmos- 
phere necessitates special corrective meas- 
ures if the spectrometer is to yield spectra 
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Figure 8. Optical layout of the Baird-Atomic double beam, null balance recording spectrometer 


(Model NK-1, and previous models). 


characteristic of the sample alone. Since 
the source intensity may show considerable 
variation between runs, and since it is 
difficult to reproduce exactly the large 
number of different slit openings employed 
during a run, single beam instruments, in 
which it is necessary to run two successive 
spectra (a blank, then a sample run) and 
then obtain the sample spectrum by point- 
by-point subtraction, have never been 
popular. The use of the double beam 
principle, either in the form of a null- 
balance or a ratio-recording arrangement, 


has been brought to its finest degree of 
development in infrared spectrometers. 

The field of infrared spectrometry has 
proved to be almost as profitable com- 
mercially as it is indispensable scientif- 
ically, and a substantial number of highly 
developed instruments is currently avail- 
able. 


Baird-Atomic 
One of the major producers of double- 
(Continued on page A788) 
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STANDARD 10MM RECTANGULAR CELLS 


Suitable for use in Bausch & Lomb, Beckman, 
Cary, Perkin Elmer, Zeiss and all other spectro- 


Steel Construction accommodating 12-10mm 
price: $16. each 


PYROCELL Co. 


207-11 EAST 84TH STREET, NEW YORK 28, N.Y. 


TELEPHONE: REGENT 4-6785 


e In matched sets at no additional cost 


e 10% quantity discount on purchases of lots 


of 24 cells 


e Fitted covers supplied on request at no 


MATERIAL 


STANDARD 10mm LIGHT PATH 
RECTANGULAR FUSED SILICA 
SPECTROPHOTOMETER CELLS 


$25-220 Optical “‘O”’ Silica 
$22-240 ‘“‘US"’ Fused Silica 


CELL RACK illustrated above is of Stainless 


1800A° to 15000A° 
2200A° to 35000A° 


NOTE: Please specify the instrument in which the cells will be used, 
so that the proper cells can be supplied. 
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High Voltage Supply Unit 


with built-in electronic stabilizer. 150 kV D.C. 
ZEISS 


WEST GERMANY 


This unit embodies the most advanced features 
and offers important advantages in research 


and technical fields. It can be used for: 


* High voltage supply for electron-optical 
examinations 


¢ Examinations of structure by means of elec- 
tron diffraction 


* Deflecting voltage for particle accelerators 
¢ High voltage source for neutron generators 
¢ Electric testing of materials 

¢ Electrostatic spraying 

¢ Electronic sorting 

High voltage supply during lectures, etc. 


A safety device is incorporated to protect the 
operator against being subjected to dangerous 
high-voltage discharges. The unit is free of 


MODEL HA 150R disturbing high-frequency radiation, and has 
Mounted on casters—easily movable. only small interfering magnetic fields. Line 
A 60 kV unit is also available. voltage fluctuations of +10% have practically 


no influence upon output. 


Write for free detailed specifications 


COMPLETE 


485 FIFTH AVENUE, NEW YORK 17, N.Y. 
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OUTSTIRS 
OUTLASTS 
OUTSELLS 


COST 


Stirs thickest liquids. Won‘t 
stall, won’t burn out. 


EXTRA LIFE MOTOR BXPYamnrra 4 motor, 


but special heavy duty Waco motor. Many labs 
operate this stirrer 24 hours a day, 7 days a 
week, month after month. 


| BUILT IN “FAN | Cools motor, permits contin- 


vous use. Outlasts others, saves replacement. 


motor is safe for stirring flammables. 


With one 300 and one 600 R.P.M. 
Y%,"’ shaft. These speeds cover the vast major- 
ity of stirring needs. 


Order Today on Our Guarantee 


N-10235 Waco stirrer with brass mounting 
rod and 6 foot cord 


N-10235-1 Stirrer chuck for Waco stirrer for 
stirring rods 


Write for free Catalog No. E-72, 
describing 38 different stirrers 
for every stirring job. 


WILKENS-ANDERSON Co. 


4525 W. DIVISION ST. -- CHICAGO 51, ILL. 
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beam spectrometers for the infrared region 
is Baird-Atomic, Inc., Cambridge, Massa- 
chusetts. : Their current instrument is the 
Model NK-1 ($10,950) which supplants 
their earlier Models KM-1 and 4-55. 
The optical layout of all these models is 
essentially the same, and is shown in 
diagram in Figure 8. A Globar radiation 
source (lower center of Figure, in center 
of wheel with circular cutouts) is main- 
tained at 1100°K, and is surrounded by a 
metal shield that is water-cooled, to mini- 
mize attack of the Globar surface by 
heated air. Radiation from the source 
emerges through two ports in the shield 
(see Figure 9), and is directed at two 
focussing mirrors, which in turn direct 
beams through the sample and reference 
cells respectively. After passing through 
these cells, these beams impinge on the 
interrupter rotating mirror. This con- 
sists of a semicircular mirror, which fills 
half of the circular area of the interrupter. 
This component is so positioned that when 
light from the sample cell is striking the 
mirrored surface and being reflected into 
the entrance slit of the monochromator, 
the light from the reference cell is blocked 
off by the rear of that mirror. One-half 
cycle later, light from the reference cell 
is passing through the empty half of the 
interrupter circle and entering the mono- 
chromator, while light from the sample cell 
is passing through the empty area and 
being absorbed on the right-hand wall 
of the instrument case. Thus, the in- 
terrupter causes the light which enters 
the monochromator to alternate between 
that which came through the sample and 
that which came through the reference. 

In the monochromator section, the 
diverging light beam is reflected to the 
collimator mirror, which renders it parallel 
and directs it onto the prism. It is 
dispersed in passing through the prism, 
is reflected back into the prism by a 
Littrow mirror, and suffers a second dis- 
persion. It returns to the collimating 
mirror as a parallel beam, hence upon 
reflection it is focussed (the path now is 
the obverse of the first reflection path) 
and is directed through the monochro- 
mator exit slit onto the receiving mirror, 
which focusses it onto the bolometer 
detector. 

The bolometer consists of a platinum 
strip 7 mm long X 0.3 mm wide X 0.1 
micron thick. It alternately sees the 
radiation which has come through the 


sample and reference paths respectively. 


If these two beams are equal in intensity, 
a steady signal would be produced at the 
bolometer, and hence from the Wheat- 
stone bridge circuit of which it is a part; 
if there is any unbalance in the two beams, 
the output from the bridge circuit contains 
an ac component (having the frequency 
of the interrupter). This ac component is 
amplified, and the amplified output is fed 
into a mechanical synchronous rectifier 
(employing a commutator mounted on the 
interrupter shaft) that converts it into a 
de signal, the polarity of which depends 
upon whether the sample beam was 
stronger or weaker than the reference 


(Continued on page A790) 
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ANALYTICAL BALANCE 


EXCLUSIVE 

Monopan weights are 
in the bottom. Unlike 
other balances with 
weights on top, Mono- 
pan has no unneces- 
sary swing. With 
Monopan, all downward 
force is compensated 
by equal upward thrust. 
Since weights are 
situated within the 
angle prescribed by 
pan, oscillation is mini- 
mized. 


A single pan Analytical Balance making most 
efficient use of the reliable principle of sub- 
stitution weighing for the determination of 
mass. 
Very precise e Extremely stable ¢ Remarkably 
simple. 
Several exclusive features: 
Three position arrestment system pro- 
vides positive locking of weight ex- 
change in ‘‘free weighing’ position. 
Load pan and substitution weights on 
separate stirrups minimize oscillation. 
Suspended side sliding doors. No dust- 
trapping grooves. 
No obstructive front corner posts. 
All controls at base. Operator can rest 
and steady forearm on table. 


Cap. 200 grams 
Tare Cap. (add.) 30 grams 
Range of opt. scale 110 mg 
Readability (per vernier div.) 0.1 mg 
Accuracy diff. weighings 
within opt. range 0.03 mg 
Size: 1042” x 18” x 18 
Net Wt.: 45 Ibs. 
Shipping Wt.: 


57 Ibs. 


Write for Ifustrated Literature 


AUGUST SAUTER 


WILLIS AVENUE 
RTSON, L.1., N.Y. 
 Ploneer 6-0254 
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Here is a precision measuring instrument for both ortho- 
scopic and conoscopic observations, designed to meet the 
exacting requirements of science, education, and industry. 
Its many features make it ideal for work in chemistry, 
crystallography, mineralogy and biology as well as in the 
technology of paper, glass, textiles and petroleum. 


THESE OPTICAL & MECHANICAL FEATURES 


Note that UNITRON’S new Model MPS comes complete 
with optics and accessories and includes features usually 
associated only with much more costly models. 


e EYEPIECES: Micro 5X providing measurements to 
0.0025mm. and cross-hair 10X. The eye lenses focus to 
produce sharp reticle images and are keyed to prevent 
rotation. 


OBJECTIVES: 4X(N.A.0.1), 10X(N.A.0.25), 40X(N.A.0.65), 
achromatic, strain-free, each with centerable mount. 
@ NOSEPIECE: quick-change type for critical centering. 


e CONDENSER and POLARIZER: three-lens condenser 
with upper elements on a swing-out mounting, provides 
either parallel or convergent light. A dovetail-slide 
focusing mount and iris diaphragm insure optimum 
illumination and resolution. 


¢ POLAROID POLARIZER: rotatable through 360° and 
graduated every 45°. Plano-concave mirror. 


¢ ANALYZER: Polaroid, in sliding metal mount. 


e BERTRAND LENS: for the study of interference figures, 
fixed-focus lens is centerable and mounted ina slideway. 


¢ STAGE: diameter 115mm., revolves through 360°, gradu- 
ated in degrees and reads to 6’ with vernier. The top is 
calibrated in mms. in two directions and is drilled and 
tapped for an accessory mechanical stage. Stage clips. 


e¢ COMPENSATORS: two compensators are included; a 
quarter-wave plate and first order red plate. These fit 
into a slot above the objective lens. 


e FOCUSING: coarse and micrometric fine adjustments. 
¢ STAND: heavy stand, arm inclines to horizontal position. 


THEN: LOOK AT THE PRICE! 


Quantity prices on three or more. 
Accessory mechanical stage.... . 


Condenser and Polarizer 


INSTRUMENT COMPANY * MICROSCOPE SALES Div. 


rush UNITRON on 54-J 


AVAILABLE ON FREE 10 DAY TRIAL 
Send for complete catalog on UNITRON Microscopes. 


State 
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PRECISION FIC 


NEW Therm-@- Plate 
“Hot Plates: 


NOW Precision Scientific offers new 
design features for greatly improved 
performance together with modern 
styling. Here are units built for continu- 
ous duty and long service . . . available 
in a variety of sizes. 


Therm-O-Plate 

Available i in six sizes with heating surfaces 

from 5” x 5" up to 12” x 22°. F Shale of 

square fe rectangular types in smali or 

sizes. 

NOW Precision gives you fully ad- 
justable stepless heat control... 

temperatures maintained as selected 


. . . repeat settings with accuracy. 


NOW you benefit from even distri- 
bution of heat with minimum 
possible temperature differential 
between center and edges. 


Therm -O-Mix 
Combines an electric hot plate with a 
magnetic stirrer. to 700°F, Even 
_ stirring speeds to 1800 R.P.M. Has sepa- 
le controls. Two sizes with a 5” x 5” or 
7%" x hot plate surface. 


NOW the heat is kept on the heating 
surface with sides, bottom and 
controls remaining cool... no 
direct metal-to-metal contact. 


NOW four types and eleven sizes to 
meet every laboratory need... 
standard models . . . stirring- heating 
models .. . shaking-heating model. . . 
explosion- proof models. 


Therm-O-Shake 
Has all features of a 12” » ‘2” Therm-O- 
Plate with a hot plate surface. 


Temperatures to 800°F. Shaking speed of 
200 oscillations per minute. Hot plate and 
‘ing motor trols are sep 


THE ALL NEW 


Therm-@-Plate 
Hot Plates 


Steam heated hot plates for hazardous oa. 


No electricity required. No moving parts. Tempera- 
tures to 257'F. Steam range, 0 to 60 Ibs. 
Sizes 7" x 22” ard 12” x 12". 


Write for Bulletin 609 for 12 pages of information. 


PRECISION 
SCIENTIFIC CO. 


BUILT BY 


3737 W. Cortland Street 
Chicago 47, Illinois 


Local offices in Chicago * Cleveland Houston New York Philadelphia + San Francisco 
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beam. This de voltage is in turn ampli- 
fied, and serves to drive a servo motor 
which moves the shutter comb that is 
mounted in the path of the reference beam. 

The detailed arrangement of the source 
and equalizing shutter is shown in Figure 
9. As this shutter moves into the refer- 
ence beam, the light intensity falls; as it 
is retracted, the intensity rises. Thus. 
the shutter reaches an equilibrium position 
such that the signal driving it is reducec 
to zero; i.e., such that the reference bean 
intensity has been adjusted to exact 
equality with the sample beam. 


Figure 9. Radiation source and balancing comb 
shutter of the Baird-Atomic spectrometer. Refer- 
ence cel! compariment is at right; sample cell 
compartment at left rear. 


The recorder pen is mechanically linked 
to the shutter comb, and is moved across 
the chart paper as the equalization posi- 
tion is sought. The record traced on the 
chart paper is, therefore, a record of the 
extent to which the reference beam had to 
be attenuated to achieve equality with the 
sample beam, and is equivalent to a record 
of the relative transmission of the sample 
compared to the reference. 


& 


Figure 10. Program cams of Baird-Atomic 
spectrometer. Upper cam controls movement of 
Littrow mirror behind prism; lower cam controls 
opening of slits. 


The wavelength scale is determined »y 
the rotation of the Littrow mirror, anc is 
programmed by means of a specially «it 


(Continued on page A792) 
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FOR PERFORMANCE 
YOU CAN DEPEND ON 


HIGH VACUUM PUMPS 


Single-Stage Rotary Vane Gas Ballast Pump 
Free Air Speed, 33 liters/minute, Ulti- 
mate Vacuum, mm Hg: with gas ballast, 
6 x 10—' without gas ballast, 2 x 10-3 
No. CE 352-71, each..... $155.00 


Single-Stage Rotary Vane Gas Ballast Pump 
Free Air Speed, 100 liters/minute , Ulti- 
mate Vacuum, mm Hg: with gas ballast, 
6 x 10—'; without gas ballast, 2 x 10-3 
No. CE352-76, $315.00 


>) 1. The Leybold pump 
with gas ballast is 
connected to the 
nearly evacuated sys- 
tem containing 
liquid and its vapor ©. 
particles. 


In the East: Tenso-Lab, Inc. 


Two-Stage Rotary Vane Gas Ballast Pump 
Free Air Speed, 33 liters/minute, Ulti- 
mate Vacuum, mm Hg; with gas ballast, 
1 x 10-27 without gas ballast, 2 x 10-45 
No. CE 352-74, each........... $215.00 


Two-Stage Rotary Vane Gas Ballast Pump 
Free Air Speed, 100 liters/minute, Ulti- 
mate Vacuum, mm Hg: with gas ballast, 
1 x 10-2; without gas ballast, 2 x 10-5 
No. CE 352-78, each.......... $425.00 


2. As the pump 
chamber is shut off 
from the system, the 
gas ballast valve 
opens and air fills 
the pump chamber. 


3. The gas ballast valve 
closes and the exhaust 
valve opens. 
quired to open the exhaust 
valve has been reached 
before: condensation could 
take piace. 


6001 SOUTH KNOX AVENUE 
ARTHUR . LaPINE and COMPANY CHICAGO 29, ILLINOIS, U.S.A. 
MANUFACTURERS & DISTRIBUTORS 


LABORATORY SUPPLIES - EQUIPMENT « REAGENT AND INDUSTRIAL CHEMICALS 
Irvington-On-Hudson, New York 
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Pressure re- 


Leybold's gas ballast design eliminates 
the vapor problems you have experi- 
enced with conventional rotary vane 
high vacuum pumps. 

When water and other vapors con- 
dense in the conventional pump, the 
oil becomes contaminated; efficiency 
goes down, pumping time goes up, and 
the vacuum obtainable is limited. Addi- 
tional time and money is wasted when 
replacing the contaminated pumping 
oil. 

WHY VAPOR FORMS IN 
CONVENTIONAL PUMPS 


Oil sealed rotary pumps achieve the 
remarkably high compression ratio of 
760:1 in order to discharge gases 
removed from the vacuum system. 
Vapor particles are compressed so 
compactly in ordinary pumps that they 
condense to form droplets. Further 
compression does not increase pres- 
sure in the pump chamber, but only 
forms more droplets. Consequently, 
the exhaust valve is not forced open 
by pump pressure, and exhausting does 
not take place. 


HOW THE LEYBOLD GAS BALLAST 
SYSTEM PREVENTS CONDENSATION 


The Leybold gas ballast device draws 
fresh air from the outside into the 
pump chamber during the compression 
stage after the chamber has been shut 
off from the intake side of the pump. 
This fresh air (gas ballast) prevents too 
high a compression ratio of the vapors 
in the pump, which could lead to con- 
densation of vapors. Excess pressure in 
the pump required to open the exhaust 
valve is produced before water par- 
ticles are compressed and condense. 
As long as water is present in the 
vacuum system more vapor is formed 
and continuously removed. 


Leybold rotary gas ballast pumps can 
be operated with or without gas bal- 
last, as required. They combine the 
advantages of ordinary oil-sealed 
rotary pumps with the ability to remove 
vapors and gases mixed with vapors. 
After all water vapor has been 
removed, the pump can be operated 
without gas ballast to obtain a higher 
vacuum. 


Arthur S. LaPine and Company dis- 
tributes Leybold laboratory vacuum 
pumps in North America. Complete 
stocks are maintained in Chicago and 
at our New York subsidiary, Tenso-Lab, 
Inc., to save you time and shipping 
expense. . 


-4. Both air and 
vapor particles are 
expelled from the 
leybold Gas Bal- 
last Pump. 


* Phone LYric 1-8900 
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NEW cron AMINO ACID ANALYZER 


MODEL K 5000-A 


NOW AVAILABLE FOR 
COMBINED 
ANALYTICAL-PREPARATIVE 
ANALYSIS 


WITH THE 
MODEL 5500 


STREAM SPLITTING 
SYSTEM 


For complete details 


write Dept. CE-1 for 
PHOENIX PRECISION INSTRUMENT COMPANY 


3803-05 NORTH FIFTH ST., PHILADELPHIA 40, PENNSYLVANIA 


10D 
NEW Portable Laboratory 
HIGH VACUUM PUMP 


High Efficient Pumping Capacity « Free 
Air Displacement 50 L. Per Min. « Quiet 
Operation « Portability « Economy of 
Operation « Absolute Pressure 0.1 Micron 


DESIGN FEATURES UNIQUE TO THE VACU- 
PUMP: Carry handle on supermount for easy 
portability. ™Tnsulation and rubber mountings to 
eliminate noise. New vertical design, without 
ulley, reduces operator hazard, makes 

-proof, requires a much smaller "volume 
oi In filling the pump, oil is not 
introduced at the point of discharge, making it 
unnecessary to disconnect pump. 


SPECIFICATIONS: 
Absolute Pressure 0.1 MICRON 
Pumping (Displacement, Speed) . .50 iiveRs/ ony 


Now Check Our Economical Price 
CAT. NO. Bach 


*T.M. APPPLIED FOR 


STANDARD 


“808 BROADWAY 
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cam so that the chart record is linear 
either in wavelength or in wave numbers 
(frequency), as desired by the user. The 
slit program is determined by another cam 
These cams, and the arms that transfer 
their programs to the Littrow mirror and 
the slit system respectively, are shown in 
Figure 10. 

The Model NK-1 includes severa! 
features of scanning control that were not 
standard on previous models. A constant 
scanning rate at any value between 0.1 
minute/micron and 1 hour/micron car 
be chosen by means of a variable resist- 
ance control, as in the earlier models. I: 
addition, an accelerated rate of scanning 
can be chosen, which causes the rate of 
scan to increase automatically during th« 
run at a predetermined rate. That is. 
a run can start at a scanning rate of 5 
minute/micron and accelerate continu- 
ously so that the run ends at a scanning 
rate of 0.5 minute/micron. This type of 
acceleration is useful in speeding up many 
runs, since the resolution usually desired 
is less at longer wavelengths, and faster 
scan times can be tolerated. Another 
useful feature that permits much saving 
of time is the automatic speed suppression 
control. The shaft of the pen and comb 
balancing motor is provided with a signal 
generator that produces a voltage which 
is proportional to the rate of rotation of 
the shaft. This voltage is then fed back 
to the scan motor drive system, serving 
as a brake on the motion of that motor. 
Thus, the scan motor can be set to scan 
through the wavelength range rapidly 
when no absorption bands are present; 
as soon as a band is encountered, the 
motion of the balancing motor thereby 
initiated generates a signal which brakes 
down the scan motor to a slow rate of 
scan. As soon as the absorption band has 
been traced, and the braking signal drops 
to zero, the scan motor speeds up again, 
until the next absorption band is ap- 
proached. A six-position switch permits 
control of the minimum speed during the 
band; the speed between bands can be 
either at the constant or accelerated rates 
described previously. 

The standard prism and cam assembly 
is for NaCl, and covers the range 2 to !6 
microns. Other prisms and cams can |e 
interchanged for these to permit use of thie 
instrument out to 0.2 micron in the ultra- 
violet (quartz prism) or to 38 microns 
(KBr prism). The resolution with «n 
NaCl prism is 0.015 micron; accuracy of 
wavelength setting is +0.015 yu; repro- 
ducibility is +0.005 yw. The reproduci- 
bility of transmission readings is +0.1' >. 

The Model NK-la ($8500) consists of 
the basic instrument described above, bit 
without several of the special features, 
such as the accelerated and the automa ic 
scan controls. 

An auxiliary recorder can attached ‘o 
these spectrometers to be used for drawig 
a duplicate trace while the spectrome'°r 
recorder is producing its primary_tra:e 
The transmission (ordinate) signal can 0e 
expanded or contracted, to permit adju-t- 
ment of the size of the auxiliary record 


(Continued on page A794) 
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Unretouched photographs taken during the incineration 
of S&S Ash-Free Analytical Filter Paper 


2. Ash at end stage of incineration. 


Platinum crucible with 20 gr. 


* S&S Ash-Free Analytical. Filter Poper. &. Crucible after completed incineration. 


Ask for S&S “Ash-Free” Analytical Filter Papers 


For many years S&S Ash-Free Analytical Filter 
Papers have been known for their extremely low 


And, improved S&S methods of research coupled 
with rigid quality control methods, assure mainte- 


ash content. They have been the choice of 
chemists who must have the most precise work- 
ing tools. 


To our knowledge, there is no filter paper with 
lower ash content on the market. In fact, ash con- 
tent of S&S Quantitative Papers is considerably 
lower than all other papers we have tested — less 
than 0.007%. 


MAKE YOUR OWN TESTS 
with a 


nance of S&S low ash standards lot after lot, for 
unsurpassed precision. 

_ Ask your laboratory supply house for S&S Analyti- 
cal Filter Papers—the finest, most precise filter 
paper you can specify. Yet S&S quality costs no 
more. If you would like to receive a free S&S 
Filter Paper Sampler, described on this page, just 
mail the coupon below. 


Carl Schleicher & Schuell Co. 
Dept. JC-12, Keene, New Hampshire 
Gentlemen: 


Please send me, free, an S&S Filter Paper Sampler 
Name. 

Company. 
Address. 
City. 


FREE S&S SAMPLER 


Mail the coupon for a free S&S Filter 
Paper Sampler made up of many grades. 
There is no obligation. 
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Beckman 


A group of three spectrometers covering 
a wide range of capabilities is manu- 
factured by Beckman Instruments, Inc., 
Fullerton, California. | 

Model IR-5 ($5460) is a null-balance, 
double beam instrument similar in design 
principles to the Baird-Atomic Model 
NK-la just described. A schematic repre- 
sentation of the former is shown in Figure 
11. The radiation source is a coiled 
Nichrome wire; two light paths are pro- 
duced by the mirrors A, A, B, B, C, C. 
The sample beam is E; the reference 
beam, D, passes through the comb shutter, 
which is adjusted automatically to achieve 
equality with the sample beam intensity. 
As in the previous case described, the 
prism disperses the radiation twice, be- 
cause of the Littrow mounting. A 
chopper alternates the light seen by the 
thermocouple detector between the sample 
and reference paths. 

A flat-bed type recorder is used, and the 
chart presentation is linear in transmit- 
tance and wavelength. A single scanning 
speed is provided, chosen to suit average 
conditions in routine use. Wavelength 
resolution and accuracy are both +0.030 
u; repeatability is +0.01 wu. Reproduci- 
bility of transmittance readings is +1% T. 

A double monochromator, double beam 
spectrometer is manufactured as the 
Model IR-4 ($15,120). The optical 
schematic of this instrument is given in 


Figure 11. 
beam infrared spectrometer. 


Schematic representation of the layout of the Beckman Model IR-5 null balance, doub‘e 


Figure 12. Optical diagram of the Beckman Mode! IR-4 double monochromator spectrometer. 


Figure 12. The null-balance principle 
is incorporated in this design, so that when 
employed as a double beam instrument, it 
is similar to the spectrometers already 
described, except that the presence of two 


prisms yields double the resolution at- 
tainable with the single prism instruments. 
A variety of scanning speeds is possible, 
and push-button controls are provided. 
(Continued on page A797) 


FOR PRECISE DISTILLATIONS 


There is a Wheeler “ALL GLASS” Column for You 


PRECISION DISTILLATION APPARATUS Co. 
e SANTA MONICA, CAL. 


P. O. BOX 1226 
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Wire or write 


PHONE: EXbrook 35703 


Wheeler “ALL GLASS” Concentric Tube Col- 
Shell designed Oldershaw perforated plate 
Columns 

Spinning Band Columns 

Columns for Random Type Packing 

Vacuum Columns 

Chromatograph Columns 

Stainless Steel Oldershaw Columns 

Electronic Control Instruments 
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Behind the cover of this catalog lies the collection of the 
world’s widest, deepest, and longest line of borosilicate glass- 
ware, all marked with the PyrEx® brand mark . . . along with 
« complete listing of Vycor® and CorNING® brand wares. 
Current prices. Many, many new items. Belongs in every lab. 


GET YOURS couron' 


CORNING MEANS RESEARCH 


CORNING GLASS WORKS 
7612 Crystal Street, Corning, N. Y. 


Please rush LG-2 to: 


< ; 
Laboratory Glassware 
CORNING 
GLASS 
GLASS 4 
| 
| 
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Made exclusively for us 


by CORNING GLASS WORKS 


Applicator Jars, Hospital Jars, Tongue Blade Jars and Sundry Jars are now available 
in the world’s most famous glass... PYREX®...at surprisingly low prices. 


All are sparkling clear, uniform in wall thickness and free from mold marks. 


Pyrex® withstands abrupt temperature changes and sterilization up to 520°C without 
discoloration or devitrification. Physical shock resistant and chemically neutral. 

Round inside bottoms simplify cleaning. All rims are beaded. Overlapping stainless 
steel covers. 

Ask your supply house for complete details or write today for completely illustrated 
CATALOG MP-8. 


PYREX is a registered Trade Mark of Corning Glass Works. 


MERCER GLASS WORKS, INC. 
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Chemical Instrumentation 


© The radiation source is a Nernst glower, 
with electronically regulated heating in- 
put. The instrument can be operated as 
a single beam spectrometer, when desired 
for greater quantitative accuracy. 

A still higher resolution instrument is 
the prism-grating spectrometer, Model 
IR-7 ($18,000), the optical plan of which 
is shown in Figure 13. This has three 
times greater resolution than the double 
beam, double prism instrument, corre- 
sponding to 0.3 wave number (cm~') over 
the range 4000 to 670 cm™. The in- 
strument may be operated either double 
beam or single beam; scanning speed is 
variable from 0.8 cm~!/minute to 200 
em~'/minute. Photometric reproduci- 
bility on single beam is +0.1% T. The 
instrument is constructed of gas-tight 
compartments, and can be purged with 
dry nitrogen when required. 


REFERENCE 


q 


RECEIVER 


COLLIMATOR COLLIMATO® 


Figure 13. Optical diagram of the 
Beckman Model IR-7  prism-grating 
spectrometer. 


Previous models in the Beckman line 
were the IR-2 (single beam instrument, 
based upon the optics of the Model DU), 
]JR-2A (automatic wavelength drive and 
slit-eam added), IR-3 (magnetic tape 
memory circuit recorded background in a 


preliminary run, and then programmed the 
slits to cancel out the background absorp- 
tion during the sample run), and IR-6 
(simplified single beam instrument). 
These are no longer being manufactured. 
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Next: Conclusion of the survey of infrared 
spectrometers. 


AutTHor’s Nore: Mr. George Buc, 
Fisher Scientific Co., has brought to our at- 
tention the fact that the description of the 
General Electric Recording Spectrophotom- 
eler (p. A640, October, 1960) should be 
amended to show that the radiation is ef- 
fectively dispersed once, and not twice as 
stated. The second prism is employed to 
undo the deviation produced by the first, so 
that each wavelength selected by the slit lo- 
cated between the two prisms will fall on the 
photometer without requiring any movement 


every laboratory 
has the space 
and a job 

for the... 


CHROMATOBOX® 


Students can be given individual prac- 
tice in developing chromatograms. 
@ Lectures can be illustrated with active 
demonstrations. @ Test strips can be run 
that were previously neglected because 
of the bother with larger equipment. 
= The scope of clinical laboratories can 
be broadened with data given only by 
chromatography. 


It measures only 3” x 3” x 2”, and produces a 17” paper chromatogram 
faster, easier, more economically than larger equipment. Uses only 
10 to 15 mi of solvent; quickly saturates its small atmosphere. Little 
jobs done in the CHROMATOBOX leave cabinets and jars free and 
uncontaminated for larger jobs. Use it for solvents that damage other 
apparatus. All parts are solvent resistant plastic or glass. 


The low price and convenience of the CHROMATOBOX 
open new opportunities to every user— 


for paper 
chromatography 


Price $10 F.O.B. Richmond, California. Dept. J. 


RSCo 


RESEARCH SPECIALTIES CO. 


| 200 SOUTH GARRARD BLVD. 
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CELLULOSE 
» EXCHANGERS 


Whether you require micro or macro methods, 

Whatman Cellulose Ion Exchangers provide 
ideal physical and chemical media for analytical 
and preparative work in organic, inorganic, 
and tochemistry. 


PAPER 

provides a new medium 

in micro-ion exchange 
separations. Two dimensional 
using ion 
exchange techniques in the 
first direction and partition 
separation :n the second. 
Strips provide a system 
evaluation before column 
application. 


POWDER 

A selected mesh form of 

ion exchange cellulose which 
will pack homogeneously into 
achromatographiccolumnand 
with a reproducible flow rate. 


FLOC 

A coarse material which 

ean be used for industrial 

application by batch, reaction 
flask techniques, or in 

large columns. 
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DETACH FPAGE BY CUTTING 


Availabie thn our regular laboFaten- = ly dealer. > 
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PETACH FAGE BY CUTTING ALONG THIS LINE—INDIVICDUAL DEMONSTR 


METHYLENE BLUE—REDUCTION AND 
OXIDATION 


Submitted by: F. B. Dutton from various sources 


Checked by: C. N. McCarty, Michigan State University, East Lansing 


PREPARATION 

Dissolve 8 g of potassium hydroxide in approximately 
300 ml of water in a 500-ml. flask. Allow to cool, and 
dissolve 10 g of dextrose. Add a few ml of methylene 
blue solution (0.25 g in 1000 ml of water). The blue 
solution should become colorless on standing a few 
minutes but should resume the blue color when shaken. 
Add more of the dye solution if necessary. 


DEMONSTRATION 


Shake the flask, show to the class, allow to stand, 
and call attention to the colorless solution. 


REMARKS 


This demonstration can be performed repeatedly in 
front of a class, without comment or explanation, to 
stimulate interest. Students may be asked the 
minimum number of components present in the flask 
to produce the effect observed. (They should not be 
expected to predict the presence of the base.) 

Methylene blue is reduced by alkaline dextrose solu- 
tion. On shaking with air the reduction product is 
reoxidized to the blue dye. The solution will gradually 
turn yellow to brown on long standing and should be 
freshly prepared for use. 
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HEAT OF CRYSTALLIZATION 


Submitted by: C. N. Goeders, Ellsworth Junior College, lowa Falls, lowa 
Checked by: C.N. McCarty, Michigan State University, East Lansing 


PREPARATION 


Enough 6-in. test tubes are placed in a wire test 
tube rack so that there will be one test tube for each 
two to three students. To each test tube add ap- 
proximately 1 g of sodium thiosulfate. Apply heat to 
the test tubes, en masse, until a clear liquid has been 
obtained. Place the test tube rack with hot tubes in 
a deep pneumatic trough and carry to lecture. Lengths 
of 6-mm glass tubing (ends not fine-polished) are pro- 
vided, one for each test tube. About 5 min before 
the demonstration is delivered fill the pneumatic 
trough with cold water from the tap. 


DEMONSTRATION 


Issue the cold test tubes of molten sodium thiosulfate 
and lengths of glass tubing. Direct the students to 
induce crystallization by rotating the glass tubing 
against the bottom of the test tube. The crystals 


form immediately and the entire melt crystallizes in 
1-3 sec. Feel bottom of the test tube. It has become 
hot. A cold solution has become warmed without 
direct addition of heat. 


REMARKS 


It is recammended that the initial heating be done 
with a burner. The demonstration has the following 
advantages: 

It provides a liquid-solid transition near body tem- 
perature with a large enough heat value to be detected 
with the palm of the hand. 

It utilizes a common crystallizing technique in 
scratching the test tube. 

It provides an excellent opening for discussion of 
exchange of energy forms (i.e., molecular motion to 
thermal energy). 

It varies usual demonstration technique by allowing 
student participation. 
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OF THE EXPAN: 


TEFLON is a registered trade-mark 
of E. I. duPont & Co., Inc. 


*Stopcock #41004F above manufactured under FISCHER & PORTER 


Patent No. 2,876,985. 


Simplicity of design makes Kimble Stopcocks with 
TEFLON’ Plugs easy to use, maintain and clean 


New Kimble Stopcocks with TEFLON 

plugs are superior because: 

1. Plugs consist of only three parts 

2. All three parts are made of self- 
lubricating, chemically inert 
TEFLON 

therefore Kimble apparatus 
and plugs... 

¢ can be autoclaved 

¢ can be cleaned in acids, alkalis or 
organics, hot or cold 

¢ will not corrode—there are no metal 
parts 

® can be positively controlled and 
adjusted—you don’t rely on the 
whim of a spring 


¢ won’t bind or leak—accomplished 
by exaggerated 1:5 taper of plugs 
in polished glass barrels 

¢ won't freeze because TEFLON is 
chemically inert 


And, threads are exceptionally heavy 
and coarse to eliminate stripping. 


Your dealer has stocks of new Kimble 
apparatus with TEFLON plugs. They 
are also listed in the new Kimble 
Catalog Supplement SP-57. For your 
free copy, write to Kimble Glass Com- 
pany, subsidiary of Owens-Illinois, 
Toledo 1, Ohio. 


KIMBLE LABORATORY GLASSWARE 
PRODUCT 
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“New addition" 


Now! Kimble adds plugs with metering valve 
to its TEFLON line. They provide ultra-precise 
control. Construction is simple for ease of cleai:- 
ing and use. Available as plug replaceme:'t 
(Catalog #41575F) or in straight bore stopcoc 
#41002F or capillary stopcock #41007F. 


GENERAL OFFICES + TOLEDO 1, OHI") 
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New expanded gelvatyrens case 
offers edvanteges sever befere found 
in “CP. containers! 


Lighter! Stronger! Safer! Exclusive new 
expanded polystyrene case for Ba A “C.P.” Acids! 


An exclusive development of General Chemical, this new 
“one-way” case holds four 5-pint “C.P.” acid bottles in 
contoured pockets formed of shock-resistant low density 
expanded polystyrene. Here is still another packaging 
“break-through” from America’s leading producer of 
laboratory and scientific chemicals . . . another example 
of continuing B&A leadership in reagent packaging. 


Smaller! Lighter! The new case is substantially smaller 
than old-fashioned containers and is far easier to store 
and handle. Tare weight with empty bottles is less than 
11 pounds. This saves you money on freight. 


Easier to handle! Convenient finger grips make case easy 
to lift and carry. Top and bottom specially designed with 
interlocking feature for safe stacking. 


“C.P.” Acids 


Safer! The new polystyrene case is chemically resistant, 
and it is weather-resistant, too. Withstands outdoor stor- 
age. Bottles are “cradle cushioned,” fully protected in 
form-fitted polystyrene pockets. 

Stronger! The new case is far stronger than other “one- 
way” cases now in use for “C.P.” acids. In thorough and 
extensive testing, it has met the most stringent ICC drop 
test requirements . . . bottles remained unharmed after 
16 separate drops from a 4-foot height! 

Order Now! These new units are now ready for shipment 
from General Chemical’s B&A distributing points coast 
to coast. They have had more than a year of intensive 
research and testing and are proved superior to any 
other type of “shipper” now available! For further in- 
formation, phone or write your nearest B&A office. 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 
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Products of the same era, these once very use- 
ful and adequate tools of the scientist are no 
longer capable of meeting the demands of our 
modern times. One has disappeared more than 
a hundred years ago, but the other one con- 
tinues to burden the work of our students. 


Mettler balances weighing by substitution are 
an outstanding example of modern instru- 
mentation. They are designed and built to 
give results of highest precision with ease and 
speed. 


In the student laboratory one Mettler balance 
will replace several old-style instruments. The 
saving in expensive bench space is substantial, 
but the savings in the valuable time of both 
instructor and student are much more im- 
portant. It pays to teach the student on the 
instrument he will use in his professionai life. 


Write to us today for full information on 
the Mettler balances most suitable for student 
work, 


METTLER INSTRUMENT CORPORATION 


P. 0. BOX 100, PRINCETON, NEi JERSEY 
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now...standard taper glass ts 
become pierce! and useful for 
far more 


The a 


Finally ...a practical TS joint clamp that lets you apply sufficient 
pressure to ph positive closure without breaking the glass! A sim- 
plified clamp that fits into place on completed apparatus without 
forcing time-wasting disassembly! 

It’s Greiner’s new functionally slim stainless steel TS joint clamp, 
made with rugged polypropylene inserts that withstand temperatures 
of up to 300° F. You slip insert and clamp over the joint from the large 
end, then screw the metal sections of the clamp together and tighten 
them until you attain positive closure. The clamps lie closely over the 
joint, without interferring protrusions. The plastic insert prevents 
breakage by equalizing pressure all along the joint and taking up 
stresses that might otherwise be placed on the glass. 


PRICE LIST: Catalog Number G-10945 


GACH 
19/38 2.79 
24/40 3.35 
29/42 4.15 
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29.16 
36.24 
44.88 
Other sizes will be available shortly. 


IN THE LABORATORY Du Pont Reagents must pass rigid tests for strength and 
purity. Here, a technician makes a sulfate determination. Standards are high— 
arsenic content, for example, must not exceed | part per hundred million. 


ON THE FILLING LINE an operator rechecks for purity, even though Du Pont 
Reagents are carefully filtered and their bottles thoroughly washed. Foreign mat- 
ter or the slightest off color is immediate cause for rejection. 


Du Pont Reagents are checked 113 times 
during manufacture to assure highest purity 


More than 113 tests during manufacture, packaging and storing 
assure the consistent high purity of Du Pont Reagents. You can 
count on their quality—each must equal or surpass American 
Chemical Society and electronic-grade requirements as well as 
those of the U.S. Pharmacopoeia and U.S. Food and Drug —— 
istration when they apply. 

In addition, you get the advantages of single-trip cartons, lin 
grips on 5-pint bottles, dripless sleeves and color coding-of caps 
and labels. Get full details about dependable Du Pont Reagents 
and the name of your nearest distributor by writing Du Pont, 
Indus|rial and Biochemicals Department, Room 2539-JE Nemours 
Building, Wilmington 98. Delaware. 
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DU PONT REAGENTS 


AMMONIUM HYDROXIDE - HYDROCHLORIC ACID 
NITRIC ACID - SULFURIC ACID 
ACETIC ACID GLACIAL 


REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING, .. THROUGH CHEMISTRY 
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Out of the 


New Apparatus & Equipment 


p> A new single stage mechanical vacuum 
pump combining quiet, vibrationless 
operation with high speed and low ulti- 
mate pressure, has been announced by 
Central Scientific Company, Chicago. 
The new S14 pump, designed for general 
purpose high vacuum applications in 
industry, research and laboratories, is 
especially recommended as a_ backing 
pump for oil or mercury diffusion pumps. 
It is also ideally suited for use as an eco- 
nomical roughing pump in a complete 
vacuum system. 

In contrast to other pumps, the stage 
of the $14 is not completely submerged in 
oil, thus reducing oil requirements. 
Above the stage, contained within the 
housing, is an oil reservoir, with an oil 
level sight gauge and a drain cock. 

For further information, write for 
Booklet 322 at Central Scientific Co., 1700 
Irving Park Rd., Chicago, Illinois. 


> The Matheson Co., Inc., announces the 
availability of Sulfur Tetrafluoride, Vinyl 
Fluoride and Allene, in various cylinder 
sizes for laboratory use. The three new 
gases are available from East Rutherford, 
New Jersey. A bulletin on the gases 
may be obtained on request from The 
Matheson Co., Inc., East Rutherford, N. J. 


> The Nalge Co., Inc., Rochester, New 
York, recently announced the successful 
development of a new, complete line of 
plastic bottles and closures for laboratory 
use. These are the world’s first plastic 
bottles designed for such specialized usage. 

Recognizing the need for products that 
could withstand laboratory use and reuse, 
Nalge has been expanding and strengthen- 
ing its specialized line. Redesign has 
resulted in stronger, more uniform walls, 
more stable bases and stronger threads. 
The closures have especially strong semi- 
buttress threads, very prominent outside 
ridges for easy manipulation and inside 
sealing rings 

For further information, write to The 
Nalge Co., Inc., 75 Panorama Creek Dr., 
Rochester 2, New York. 


> Ohaus Scale Corporation announces the 
availability of four new Moisture De- 
termination Balances. These four new 
models supplement the standard 10 gram 
capacity Model 6000 Moisture Deter- 
mination Balance and permit the testing 
of samples up to 100 grams. These 
models now make it possible to determine 


EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 
Chemical Education and the date of the particular issue. 
booklets and similar literature are gratis unless otherwise specified. 


Pamphlets, 


the moisture content of materials where 
a larger sample size is desirable, or where 
accuracies as high as plus or minus 0.01% 
are required. Both percentage moisture 
and weight of sample remaining can be 
read directly and continuously throughout 
the drying cycle. 

Complete specifications are available 


from the manufacturer, Ohaus Scale Corp., 
1050 Commerce Ave., Union, New Jersey. 


p> Alconox, Inc., manufacturers of lab- 
oratory detergents, announces the intro- 
duction of a new 50-Pack Dispenser Box 
and also a new companion line, called 
Hospital & Laboratory Products. In- 
cluded in this line of quality, low-cost 
spray products, are 12-oz. cans of Skin 
Protector, Skin Freeze, Adhesive Tape 
Remover, Spray Bandage, Tincture of 
Benzoin and Room Deodorant. 

A bulletin describing these products in 
detail is available from Alconox, Inc., 
853 Broadway, New York 3, N. Y. 


New Literature 


@ Nuclear-Chicago Corporation has just 
announced the availability of a new 184 
page manual titled, Radioisotope Experi- 
ments for the Chemistry Curriculum. The 
manual, which was prepared under con- 
tract for the Atomic Energy Commission’s 


(Continued on page A807) 
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NALGENE... 


world’s FIRST 
plastic laboratory 
bottles! 


Now, Nalge introduces the very first 
line of plastic bottles and jars 
made specifically for laboratory use. 


Produced in virgin polyethylene or 
polypropylene, Nalgene laboratory 
bottles eliminate the hazards of breakage, 
corrosion or contamination. Extra 


safety is provided by their resilience, 9 
non-slip grip, tight seal and stable base. chs 
Nalgene closures of polypropylene are tt 
precision. made with strong semi-buttress ~ 
threads and built-in sealing rings to Ye 
give an absolutely perfect, leakproof fit. = 
Now you can have matching bottles ~ 
and closures by the same manufacturer. an 
Whatever your requirements . . . big A 
or little bottles, wide or narrow mouth, ols 
clear or amber colored . . . Nalgene In 
laboratory bottles offer a new experience e 
in economy, convenience and safety. ha 
Ce 
Available through your 1, 
supply dealer. 
: ing 
gls 
ne 
THE NALGE INC. i 
ROCHESTER 2, NEW YORK . til 
he Nalge Co., Inc. 3 Today's Most Complete Line of Plastic b 


’5 Panorama Creek Dr., Dept. 412, Rochester 2, N.Y, 
“end me new catalog 
»n complete Nalgene Laboratory Line. 


Laboratory Ware 


 GMareatest idea since glass... | An 
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EDITOR’S BASKET 


Office of Isotope Development, is designed 
to introduce the chemistry student to 
radioisotope techniques and to demon- 
strate their potential contribution to his 
future work. 

Faculty members of Northwestern 
University, Illinois Institute of Tech- 
nology, and Pennsylvania State Uni- 
versity participated in developing the 
experiments. Testing was carried >ut 
under actual teaching conditions at 
Pennsylvania State University, Emory 
University, Loyola University, St. Pro- 
copius College, Monmouth College, and 
Illinois Wesleyan University. 

The experiments were developed and 
tested for laboratory groups of thirty 
students. The students themselves pre- 
pare the sampies, measure their radio- 
activity, and interpret the results. Each 
of the twenty-three chemistry experi- 
ments is designed to be easily worked into 
established courses in Introductory Chem- 
istry, Quantitative Analysis, Qualitative 
Analysis, Organic Chemistry, Physical 
Chemistry, Biochemistry, or Instrumental 
Analysis. Ten introductory experiments 
illustrate the properties of radioisotopes 
radiation, and the instruments involved 
in their detection. All the experiments 
may be done without special AEC license, 
with an inexpensive package of 13 radio- 
active compounds. Only basic nuclear 
detection equipment—a scaler, timer, 
Geiger tube, and mount—is required to 
conduct the experiments. No previous 
radiochemical experience by the instructor 
or students is necessary. 

A sample copy of the manual, together 

with a set of instructor notes, is available 
to college and university teachers at no 
charge upon request to Nuclear-Chicago 
Corp., 359 E. Howard Ave., Des Plaines, 
Illinois. 
@ Yellow Springs Instrument Co., Inc., 
Yellow Springs, Ohio, announces the avail- 
ability of a new single sheet catalogue 
brochure describing 3 new #400 series 
interchangeable probes, extension leads, 
and multiple channel switch-boxes. 


@ Copies of the new fall order book of 
lab apparatus for science teachers are 
available from Central Scientific Co., 1700 
Irving Park Rd., Chicago 13, Illinois. 


@A new catalogue supplement SP-64 
has just been released by the Kimble Glass 
Co., a subsidiary of Owens-Illinois, Toledo 
1, Obio. Featured in the 108-page book 
are such new items in the “expanding 
Kimble line’’ as a complete range of boil- 
ing and distilling flasks in Kimax “hard’’ 
glass. Round-bottomed, short-ringed- 
neck boiling flasks in Kimax are available 
in 200 ml. through 12,000 ml sizes. Dis- 
tilling flasks cover varying sizes and 
capacities in two-and-three-neck designs 
with standard taper, socket joints, or 
angle-type necks. 


@ Ottenheimer Publishers, Inc., 4805 
Nelson Ave., Baltimore, Maryland, offer 
the “Engineers Vest-Pocket Book’’ for 90 
cents. It covers Mathematics, Building, 


Non-Sparking—Speed Controlled 
Welch ELECTRIC STIRRER 


Adjustable from 
200 to 1400 RPM 
with Watt-type Governor 
to stabilize speed 


Adjustable Chuck 
for stirring rods 
up to 14-inch diameter 


INDUCTION TYPE MOTOR 


Provides maximum safety 


No. 5230M. No. 5230R. 


No. 5230. ELECTRIC STIRRER. For 115 
volts 50/60 cycles A.C. Each, $54.75 
st transformer, for volts 

KC. Each, $64.50 

STIRRING RODS 

No. 5230G. GLASS STIRRING 
ROD. Double V form, for No. 5230 
or No. 5230A Stirrer Each, $0.90 
No. 5230M. MONEL STIRRING 
ROD. Double-V form, for No. 
5230 or No. 5230A Stirrer 


W. M. WELCH SCIENTIFIC COMPANY Each, $1.65 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY No. POLYETHYLENE 

ESTABLISHED 1 form, for No. 5230 or No. 5230A 

1515 Sedgwick Street, Dept. D-1, Chicago 10, Illinois, U.S.A. Stirrer Each, $1.80 


@ QUIET OPERATION 


CHROMATOGRAPHY 
COMPONENTS 
...FOR FAST DELIVERY 


CUSTOMER FIELD SERVICE 7] 
FILAMENTS IN HARNESSES— 


MATCHED PAIRS Two matched pairs, improved 
(A) 2-inch leads wiring in balanced bridge with 


VPC DETECTOR 


mS (B) 12-inch leads terminal panel, 12-inch elec- 
—— (Minimum order 5 pairs) trical leads and four tube nuts. 


FACTORY REBUILDING OF YOUR 
THERMAL CONDUCTIVITY DETE 


Detectors cleaned, re-filamented and bench-tested 
on specified carrier (0-5 mv. recorder or 0-1 mv. 
recorder as required). 


PANCAKE POWER SUPPLIES 


Solid state, 20 volts at 500 milliamperes. Helipot 
attenuator or decade stepping switch. Quick, easy 
hook-up. 


ALSO AVAILABLE — 


@ Thermal Conductivity Cells for Gas Analysis 
© Micro-Cell for use with 4 Packed Columns, VPC « Gas Density Detectors for VPC 
®@ Gas Blenders for Automatic Mixing of Gases © Portable and Panel instruments 


CALL OR WRITE for literature, mentioning type of 
in which you are interested. Address inquiries to 


GOW-MAC INSTRUMENT COMPANY 
100 KINGS ROAD, MADISON, N. J., U.S. A. ¢ Telephone: FRontier 7-3450 
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RELIABLE! 


OFFERS YOU 


the Finest in Laboratory 
Glassware and 
Accessories in the 


LABORATORY 
GLASSWARE 
“AND 


WILL FIND THIS 
New ACE Catalog 60 


©1S A MOST CONVENIENT AND HELPFUL AID 
TO LABORATORY EFFICIENCY AND ECONOMY. 
SEND FOR YOUR FREE COPY TODAY. 
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Mechanics, Heat, Hydraulics, Pipes, Elec- 
tricity, Surveying, Costing, Mining, 
Chemistry, and Miscellaneous Data. 


@ Consolidated Vacuum Corp., 1775 Mt. 
Read Blvd., Rochester 3, New York, 
offers Bulletin 3-1, August, 1960, on ‘‘High- 
Vacuum Distillation Equipment,’ and 
Bulletin 9-1, August, 1960, on ‘High 
Vacuum Gauges.”’ 


@ Lourdes Instrument Corp., 53rd St. 
ard First Ave., Brooklyn 32, New York, 
has announced publication of a completely 
new and up-dated catalogue, No. 260, on 
its full line of centrifuges and homog- 
enizers. 


@ A new line of six basic models of safety 
glasses is being introduced to industry by 
the American Optical Company’s Safety 
Products Division, Southbridge, Massa- 
chusetts. Ask for brochure S-1013. 


@ A booklet, B-83 (Rev.), which details 
properties of 32 commercial glasses has 
been published by Corning Glass Works, 
Corning, New York, for engineers, de- 
signers and other technical personnel. 


@ Allied Radio Corp., 100 N. Western 
Ave., Chicago 80, Illinois, announces the 
release of its 1961 catalogue of electronic 
equipment. Special emphasis has been 
placed on electronic equipment for in- 
dustry. Allied’s new 576-page catalogue, 
the largest catalogue published by any 
electronics supply house, lists over 48,000 
items. 


@ Dyna Slide Co., 600 S. Michigan Ave., 
Chicago 5, Illinois, offers a leaflet de- 
scribing calculators availabie to solve 
problems in chemistry as well as other 
special purpose calculators. 


Miscellany 


% Engineering and Scientific Manpower 
reports the following from the visit of 
the Engineers Joint Counci] to Russia 
through a N.S.F. grant: 

Not more than 20% of U.S.S.R. high 
school students are directly admitted to 
higher education. The remaining 80% 
must spend two years in industry before 
being permitted to continue their educa- 
tion. 

The 20% directly admitted to higher 
education from high school must spend one 
year and four months in practical work 
in industry as part of their education. 
This practical industrial training (under 
faculty guidance) makes it possible to 
strengthen considerably the theoretical 
content of Soviet engineering education. 
As a result, theoretical and mathematical 
content is above that generally given in 
the bachelor programs in the United 
States’ engineering colleges. 

The mathematical content of the course 
work in Soviet technicums is above that of 
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The name Spectroquality was originated by i 
MC&B to identify a group of specially pre- 

pared solvents of higher purity than the ul 

solvents generally available for spectrophoto- be — \ 


HEPTANE 


metric use. Typical differences between 
MC&B Spectroquality Solvents and other ™ 

spectrophotometric solvents are illustrated 

in the tracings. 

The preparation of MC&B Spectroquality | 


Selvents requires a knowledge of spectro- 
photometry and a background of synthesizing “0 ee 
and purifying organic chemicals. An example 2 Dectas. 24 
of this concerns an addition to our Spectro- \ 

quality line, Heptane, SG5234 (see above). \ 


We had several requests from different : 
quarters for a Spectroquality Heptane. We 


ACETONITRILE 


MC&B SG 2726 


were aware that this material was a good 1% e 

non-polar solvent, and theoretically, if pure, 01 = 
should not absorb in the ultra-violet and in 
addition should provide several large win- 
dows in the infra-red region. On checking the 
commercial product we noted spurious charac- 
teristics in the U.V. with a cut-off at 240 mu, 4 
and we sought to correct this by fractiona- oh 

tion. Our success was limited. However, a CYCLOHEXANE 
combined chemical treatment to remove ole- o NX 

fins followed by fractionation produced a wees ale: 
product with a cut-off below 210 mu. The Ni \wartec 
infra-red tracing was as it should be, and our 01 — iz 


theory seemed to be well founded. 


Spectroquality Solvents are listed in the 

current MC&B Catalog. Write for your copy. -01 
Write for Free Booklet 
‘“SPECTROPHOTOMETRY 
AND THE CHEMIST” 


WAVELENGTH 


These typical curves were run on a Beckman DK-2. The MC&B sample 
selected at random from our stock. We purchased samples ‘‘A’’, ““B”’ and + 
on the open market. All were designated as suitable for spectrophotometric u 


Matheson Coleman & Bell 
Division of The Matheson Company 
Norwood (Cincinnati), Ohio; East Rutherford, New Jersey 
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(Above) New Model DS-303 Scintilla- 
tion Well Detector has three inch crystal 
with well 1%” in diameter to permit 
use of 25 mm diameter test tubes with 
sample volumes up to 20 mi. 


(Above) New Model 1710 is a sturdy, 
compact, and versatile Clinical Stand 
for holding as many as three scintillation 
detectors and a variety of radiation 
measuring instruments. 


Model C100B Actigraph Il permits con- 
tinuous automatic scanning of 50 ft. strip 
radiochromatograms—offers variety of 


Model 6000 Dynacon Electrometer 
measures beta radiation in solid, liquid, 
or gaseous whase samples. It is ideal 
for use in coniinuous flow analysis. 


speeds synchronized with chart recorder. 


SCALERS 


A complete line of decade, bin- 
ary, and portable scalers with 
one or five microsecond re- 
sponse. Input sensitivities for 
G-M scintillation, or propor- 
tional detectors. 


detectors. 


RATEMETERS 


Meter and/or aural indication; 
wide choice of ranges. Portable 
and laboratory models avail- 
able for G-M and scintillation 


DETECTORS 


detector. BF; tubes. 


Full line of G-M detectors including 
end window, side window, and 
dipping types. Shielded or ex- 
posed crystal scintillation detectors. 
Window or windowless gas flow 


(Above) New Model C120 Automall (Above) 


Sample Changer for scintillation w¢ 
detectors accepts up to 49 test tub 
holding gamma emitting liquid or soi 
samples, iowers them sequentially i 
well detector for measurement. 


Model 4000 Nuclear Training System is ide 
for laboratory studies or classroom demonstrd 
tions on the uses of radioisotopes in chemistr 
biology, physics, and medicine. 


RADIOCHEMICALS 


Hundreds of C-14, $-35, °-32 4 
tritium labelled radioco: poung 
A widejvariety of rac oatt! 
reagents for nuclear ex:erime 
in chemigry and biology «vailat 
in radionuclide sets. 
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OMOHE (Above) Model 9000 Nuclear Training Reactor is a complete (Above) Model 1700A Isotope Scanner 
* “@E subcritical assembly for nuclear education—the ideal nucleus is an ideal clinical system for determining 
t WOE for a college engineering, physics, or chemistry laboratory the size, shape, and extent of any radio- 
‘ sal active accumulation in the body. It may 
My I be used with scintillation detectors weigh- 
ing up to 125 Ibs. 
s ide@l Model C110B Automatic Sample Changer accepts New Model C115 Automatic Sample Changer has a back- 
aol up to 35 solid beta emitting samples for automatic ground of only 2 counts per minute. High beta sensi- 


analysis. It may be used with window or windowless 


tivity is achieved with unique “guard” counter and new 


gas-flow detectors and end-window G-M Tubes. gas flow detector with exclusive Micromil® window. 


Nuclear-Chicago Corporation 
— a offers the world’s largest sales and 
VA service organization devoted purely 
mss to the needs of the radioisotope 
| user. Nuclear-Chicago sales engi- 
& neers and service men throughout 
the world are qualified through 
v, extensive training to assist in the 
planning and building of radioiso- 
tope units in research, industry, 
az education, and medicine. 
. 
oo Portable end or side window G-M de- Nuclear-Chicago accessories for the 
caail tectors. lonization chamber survey meters radioisotope laboratory include timers, 
arime! with choice of chambers for high or low absorber sets, sample preparation de- 
vail . activity measurements plus an integrat- vices, film badges, dosimeters, shielding, 


ing chamber for dose determination. 
Alpha and neutron sensitive portables. 


radiation sources, standards, nuclear 
training devices, recorders. 


: 
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Torsion’s new line of weight-loading dial balances retains all the proved 
advantages of the unique Torsion principle which eliminates knife edges 
and guarantees long-lasting accuracy. 

Since Torsion introduced the “fine weighing” dial over a year ago, users 
have reported substantial savings in weighing time. Now Torsion has 
added a “weight-loading” dial which enables the user to “dial in” 
additional weights as described in the specifications for each new balance. 


Both dials can be used without arresting the balance. 


By using two dials, one for weight loading ‘and one for fine weighing, 
Torsion has cut weighing time even more. 


With Torsion’s new two-dial feature, the time-consuming handling 

of small, loose weights has been eliminated. In addition to faster weighing, 
Torsion’s new dial balances with weight loaders minimize the possibility 
of weights becoming inaccurate from rough handling. 

Ask your laboratory supply salesman for a demonstration 

or write for complete specifications. 


Zhe Torsion Balance Gem/any 


Main Office and Factory: Clifton, New Jersey 
Sales Offices: Chicago, San Francisco 


A TORSION MODEL DWL-3 


Capacity: 200 grams 
Weight-loading Dial: up to 9 
grams by 1 gram increments 

Fine Weighing Dial: 1 gram by 
.02 gram graduations 
(Readability: .005 g) 


TORSION DWL-5 

Capacity: 500 grams 
Weight-loading Dial: up to 90 
grams by 10 gram increments 

Fine Weighing Dial: 10 grams by 
gram graduations 

(Readability: .02 g) 


TORSION DWL-2 
Capacity: 120 grams 
Weight-loading Dial: up to 9 
grams by 1 gram increments 

Fine Weighing Dial: 1 gram by 
.01 gram graduations 
(Readability: .002 g) 


TORSION DWL2-1 
Specifications are same as the DW/.-2 
except that this model has scoop 

for seeds or other bulky material. 
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B OPTICAL 
AMER. OPTICAL 
ZEISS e LEITZ 
BUEHLER 


BECKMAN AINSWORTH 
COLEMAN 
INT. EQ. CO. 


LECO 


PYREX 

coors 

KIMAX 
BARNSTEAD 


TURNER FLUOROMETER 


The Turner Fluorometer is a 
“single unit” fluorometer— 
very compact and easy to 
operate. It is a highly sensi- 
tive instrument for quantita- 
tive analysis in which a liquid 
sample is irradiated with 
ultraviolet light, and the 
amount of light of a par- 
ticular longer wave length 
which is emitted is ed. 
H-24897 Turner Mode! 110 Fluorometer. Range: 0.05 to 1.5 
micrograms quinine sulfate for full scale reading. Sensitivity: 
5 parts in 100 billion. For 115 volts A.C. 


The Precision-Dubnoff metabolic shaking incubator is an out- 
standing research tool for applications requiring: (1) constant 
temperature, (2) uniform shaking, and (3) a controlled atmos- 
phere. 

H-32040 Prec.-Dubnoff Incubator. Oscillating water bath is 
adjustable from 25 to 140 cycles per minute and has £0.1°C 
uniformity. Has gable hoods and flowmeters for oxygen and 
nitrogen. Incubator range: 35 to 65 deg. C. With proper racks 
will hold eighteen 25 mi Erlenmeyer flasks, or equivalent. 
For 115 volts A.C. 


We will gladly furnish detailed a 
information on these items. PARSHAW 


SALES #2 ANCHES AND WAREHOUSES 


CLEVELAND 6, OHIO CINCINNATI 13, OHIO 


1945 East 97th Street 6265 Wiehe Road 9240 Hubbell Ave. 6622 Supply Fow 


PRECISION SC. CO. 
LAB. FURN. CO. 
LABLINE 
BLUE M 


HEATED VACUUM DESICCATOR 


The Heated Vacuum Desiccator 
(which doubles as a portable vacuum 
oven) is proving to be very popular 
in many laboratories. A built-in 
electric heater with thermostat con- 
trol lets you select and maintain 
desired hect up to 125°C. 
__ H-18880 Heated Vacuum Desiccator, 
Precision Scientific. All metal con- 
struction. Inside dimensions, above 
plate: 8” x 4%”. Has standard 
vacuum features. Evacuation time 
is less than 3 minutes with a 75 liter per minute vaccum pump. 
For i115 volts A.C. 


NITROGEN ANALYZER 


The Coleman Nitrogen Analyzer provides a FULLY AUTOMATED 
method of performing the classical Micro-Dumas process for 
nitrogen determinations. 

H-51990 Nitrogen Analyzer. Routine determinations are made 
in 12 to 15 minutes (about 40 a day!). Permits determinations 
down to the 0.01% level. Digital readout: nitrogen volume is 
expressed directly in cubic centimeters, readable to 0.001 cc. 
For 115 volts A.C. 


$2,495.00 


HARSHAW SCIENTIFIC 
Division of The Harshaw Chemical Co. * Cleveland 6, Ohio 

SUPPLYING THE NATION’S LABORATORIES FROM COAST TO COAST 

DETROIT 28, MICH. HOUSTON 11, TEXAS 


OAKLAND 1, CAL. PHILADELPHIA 48, PA. 
5321 East 8th Street Jackson & Swanson Sts. 


LOS ANGELES 22, CAL. 
3237 So. Garfield Ave. 


SALES OFFICES « Baton Rouge 6, La. * Buffalo 2, N. Y. * Hastings-On-Hudson 6, N. Y. ¢ Pittsburgh 22, Pa. 
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| Need Laboratory Supplies or Equipment? | 
For Sencee CONTACT | 
4 
( | 
mces 
J. T. BAKER 
MALLINCKRODT 
Cleveland Cincinnati Detroit Houston Los Angeles Oakland Philadelphia 
' We invite your consideration of the following items: 
DUBNOFF INCUBATOR | 
“6908 


Attention Laboratories 


Matheson offers prompt 
shipment of almost any 
Compressed Gas or Gas 


Mixture write for Catalogue 


The Matheson Company, Inc. 


Compressed Gases and Regulators East Rutherford, N. J.; Joliet, Ill.; Newark, Calif. 


water absorption by weight 
is less than 0.20% in 48 hours 


ALBERENE stone 


—for 75 years the only permanently satisfactory material 
for chemica! laboratory table tops, shelving, sinks, splash 
backs, drain boards and fume hoods. Prompt delivery. 


f For FREE literature and technical assistance address: ALBERENE STONE 
(A DIVISION OF THE GEORGIA MARBLE Company) 386 FOURTH AVE., NEW YORK 16, N.Y. DEPT. J 
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practically all the technical institutes in 
the United States. 

Of the 14,000 to 16,000 graduates of 
the U. S. technical schools, not over a 
thousand’ are of the quality of those pro- 
duced by the technicums of the Soviet 
Union which are now producing 250,000 
graduates annually for industry. There 
seems to be little question but that enter- 
prises are utilizing technicians to support 
effectively the work of engineers in re- 
search, design and production. 

Although the U.S.S.R. is graduating 
108,000 engineers annually, it is not un- 
common for an engineer on his first assign- 
ment to serve as a technician or even in the 
worker category. 


% Tested classroom methods for teachers 
of primary and secondary grades who seek 
to encourage “learning by doing’’ in 
science—and specific classroom tools with 
which they can do the job—are suggested 
by 27 prominent educators in a new paper- 
back volume, Lahborateries in the Class- 
room, published by Science Materials 
Center, a division of the Library of Sci- 
ence, New York. Teachers may obtain 
free copies (while they last) from Naomi 
Ault, Science Materials Center, 59 Fourth 
Ave., New York 3, N. Y. 


* Eleven motion picture films on science, 
medicine, and agriculture are offered to 
the public in a newly revised 12-page 
catalogue published by Chas. Pfizer & 
Co., Inc., 800 Second Ave., New York 17, 
N. Y. 


% Beckman Instruments report the de- 
velopment of ‘‘a four-ounce sensing device 
slightly larger than a spool of thread which 
will continuously monitor the carbon 
dioxide level of the circulating atmosphere 
in the first astronaut’s space suit. 

“An electromechanical method of at- 
mospheric monitoring is used to measure 
carbon dioxide partial pressure. The 
sensor consists of an aluminum body hous- 
ing, an internal body assembly (encasing 
a cathode electrode and reference anode), 
and a permeable membrane. The filling 
solution is composed of an aqueous elec- 
trolyte solution and crystalline quinhy- 
drone. 

‘During sensor operations, the carbon 
dioxide passes through the gas permeabl: 
membrane and enters into the solution t« 
form carbonic acid which dissociates in « 
reversible manner to form hydrogen ions 
The quinhydrone, which is initially in « 
balanced state between hydroquinon: 
and quinone, is unbalanced by the pre- 
ence of hydrogen ions resulting in a chang: 
of the redox potential of the systen 
This potential is a function of the amour’ 
of carbon dioxide present in the solution. | 


% Volume 6, No. 4 of Internation: 
Nickel’s, Corrosion Reporter is devote: 
to ‘Hungry Water,’’ an interesting di- 
cussion of a variety of problems abou 
this important material. 
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Do you face the important task of 
equipping a laboratory for nuclear edu- 
cation? If so, here’s a suggestion that will 
get you off on the right foot. 

Talk to Tracerlab! It won’t cost you a 
cent and it could save you both time and 
money. 

Since 1946 Tracerlab has pioneered in 
the use of radioisotopes. Tracerlab scien- 
tists actually developed many of the 
techniques basic to this modern analytical 
method. Tracerlab engineers designed 
many units that have set performance 
standards in both education and re- 
search. Therefore, if experience and ac- 
complishment are your criteria: 

Talk to Tracerlab! You'll soon discover 
they have available a wide range of in- 
struments and accessories for nuclear 
education — more than enough to estab- 
lish well-rounded courses in nuclear 
techniques. Tracerlab offers scalers, rate- 
meters, laboratory monitors, detectors, 
sample changers, survey meters, radio- 
chemicals, reference sources, personnel 
protection equipment, and numerous 
other accessories. 

If yeu are not in a position to com- 
pletely equip your laboratory now, re- 


The SC-90 Decade 


Tracerlab's educational equip- 
__ ment. Designed for both scintilla- 
_ tion and GM Counting, it has 
100,000 count capacity and 


member that Tracerlab instruments are 
extremely versatile, making possible a 
wide variety of classroom demonstrations 
and laboratory experiments with only a 
few basic instruments. But most impor- 
tant, Tracerlab equipment is designed and 
built for constant use in research labora- 
tories and has a ruggedness and quality 
far greater than that usually offered for 
educational purposes. (In fact, where re- 
search funds are limited, the same 
Tracerlab instruments can do double 
duty in education and in research.) 
Don’t deny your students the oppor- 
tunity to train with instruments with 


Tracerlab 


first 


_ Sealer is a typical example of 


ilt-in high voltage power 
ly 


$325.00, FOB Waltham. 


in radiation measurement 


Let’s talk about EQUIPMENT FOR 
NUCLEAR EDUCATION 


quality and features comparable to those 
they will later employ. 

Talk to Tracerlab! You'll find the ex- 
perience of your local Tracerlab Nuclear 
Applications Engineer most helpful in de- 
termining what equipment is best suited 
to the aims of the courses you are plan- 
ning. And, if you are applying for a grant 
for financial assistance he will be pleased 
to advise and assist you in the proper 
preparation of the required information. 

For further information on Tracerlab 
Equipment for Nuclear Education write 
for General Catalog F. It’s full of useful 
information, and it’s yours for the asking. 


TRACERLAB, INC., 1610 Trapelo Rd., Waltham 59, Mass. + 2030 Wright Ave., Richmond, Calif. 


A TYPICAL EXAMPLE 


0 
1 
oz 
i 
td 
° 
lab] 
4 
Utility 
| 
& 


tandard electric 
otplates as well 
shaking, magnetic, 
irring and explosion — 
models” 


eeps the neat on top, : 
and bottom cool 


New York Laboratory Supply Co., Inc. 


76-78 VARICK STREET NEW YORK 13.N Y 


We recommend... 


\ 


“The Versatile Desiccant” 


For Drying 
SOLIDS—LIQUIDS—GASES 
in 
INSTITUTION—INDUSTRY 
LABORATORY—PLANT 


Efficient—Dries all organic liquids instantly in 
liquid or vapor phase. Gases retain only 0.005 
mg. H,O per liter. 


Versatile—An all-purpose desiccant. 


Non-Wetting—Does not become wet on satu- 
ration, nor crystallize to walls of tubes, towers 
or desiccators. 


Neutral— Dries without reacting with either acid 
or alkaline materials. 


Inert—Except toward water. Does not decom- 
pose, polymerize, or catalyze organic sub- 
stances by contact. insoluble in organic liq- 
uids. 


Regenerative—Repeatedly after any normal 
use, by dehydration at 200 to 225°C. 


Economical—Lowest priced high grade desic- 
cant. Available in quantity for Industrial 
Processes. 


References 
(1) Ind. Eng. Chem. 26-653 (June, 1933) 
(2) Ind. Eng. Chem. 25-1112 (Oct., 1933) 


(3) National Bureau of Standards Journal of Research 12-241 
(Feb. 1934, R.P. No. 649) 


Granule Sizes: 2, 4, 6, 8, 10-20 and minus 20 mesh. 


Write for our new 100-page booklet: 
“‘DRIERITE AND ITS APPLICATIONS” 


W. A. Hammond Drierite Company 


120 Dayton Avenue, Xenia, Ohio 


Therm-©-Plate 
Large, small, 
“Write today for bulléfin609 
z 
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Beckman expanded scale pH meter 


increases readability sevenfold 


With the new line operated Beckman Model 76 
Expanded Scale pH Meter, readability to 0.003 
PH is now possible. In addition to the standard 
0 to 14 pH scale, this new Beckman unit incor- 
porates an expanded scale with a 2.0 pH full 
scale range graduated in 0.01 pH units. Thus, 
any two pH units can be chosen from the full 
0 to 14 pH range and read on the expanded 
scale. Likewise any 200 mv span can be selected 
from the 0 to 1400 mv scale with a readability 
of 0.3 mv. Features push-button operation, ful’ 
0 to 100°C temperature compensation, and 
recorder jack. 


Thermomatic Constant Temperature Block and 
micro electrodes are available where tempera- 
ture maintenance and use of small samples are 
vital, as in blood pH. 


No. 65123A—Beckman Model 76 Expanded Scale pH 
Meter with general purpose electrodes and buffer 
solution 


No. 65123C—Micro Electrode Assembly 


For routine use... New line operated Model 72. Beckman 
reliability at a moderate price..................$175.00 


Ask your S/P Representative for new pH literature or write... 


scientific products 


DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 


Regional Offices: Atlanta - Boston - Chicago * Columbus ~ Dallas - Kansas City 
Los Angeles + Miami - Minneapolis - New York + San Francisco * Washington 


Export Department—Flushing 58, L. |., New York. In Canada: Canadian Laboratory Supplies Limited. 
in Mexico: Hoffmann-Pinther & Bosworth, S. A. 
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No. 65123B—Thermomatic Constant Temperature 


Welch TRIPLE-BEAM BALANCE 


¢ Serviceable * Dependable * Rugged * Compact 


provides rapid, accurate weighing 


All Exposed Parts of 
Stainless Steel 


© Good Sensitivity 
© High Stability 


© Long Service 


© Low Maintenance 


Capacity 111 grams 
(201 grams) 
using auxiliary weight) 


SENSITIVE TO 
0.01 gram 


3 Graduated Scale Leveis for easy reading. Riders move easily. 
Hard, Cobalite Knife Edges maintain true edge indefinitely. 


Grooved Agate Bearings are protected against damage, yet 
highly resistant to corrosive action of laboratory fumes. 


One-piece Beam Construction—Silver-Gray Hammerloid Finish 
Rapid Zero Setting—Beam Arrest for faster weighing. 


4030. TRIPLE-BEAM BALANCE. High Form. 
This balance is recommended for weighing chemicals, 
measuring specific gravity, and for general laboratory 
use wherever high sensitivity is required. It reads 
directly to 0.01 gram and is sensitive to load changes 
smaller than this. Its capacity is 111 grams and 
using the auxiliary weight listed below, the capacity 
can be increased to 201 grams. 


The balance is 13 inches long and 11 inches high. 
The pan is 4 inches in diameter and removable, and 


the hanger is 10#/, inches high. Each, $27.50 


4031. AUXILIARY WEIGHT. For use on the 100- 
gram notch of No. 4030 Balance to increase weighing 
capacity from 111 grams to 201 grams. This weight 
is matched to the balance with which it is to be used 
and should be ordered at the same time as the bal- 
ance. Each, $1.50 


4030C. PLASTIC COVER, For No. 4030. 
Each, $1.10 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
——£STABLISHED 1880————— 
1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instr ts and Laboratory Apparatus 
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Outstanding New Texts 


SYNTHETIC 
INORGANIC 
CHEMISTRY 


by William L. Jolly 
University of California, Berkeley 


Designed for the training of creative 
chemists, this text shows how the spe- 
cialist in synthetic inorganic chemistry 
thinks. 


It serves the dual purpose of supple- 
menting the lecture material and of 
serving as a laboratory manual for a 
course in preparatory inorganic chem- 
istry. The most advanced laboratory 
techniques are covered and many sam- 
ple problems are given. 


1960 224 pp. Text price: $6.00 


Qualitative 
Analysis 


by A. F. Clifford 
Purdue University 


This text uses the relationships of qualita- 
tive analysis to teach the chemistry of the 
periodic table in a systematic fashion. It 
discusses how the analytical scheme is built 
on and reflects the construction of the peri- 
odic table. New concepts not previously 
used in undergraduate chemistry are used 
extensively, such as the relationships of the 
solubilities of covalent substances to elec- 
tronegativity. 


1960 576 pp. Text price: $6.95 


Atoms, Molecules 
and Chemical Change 


by Ernest Grunwald 
and Russell H. Johnson 
both of Florida State University 


The authors have employed a particularly 
clear study of science, contrasting the mac- 
roscopic world of observation with the sub- 
microscopic world of chemical theory. The 
organization of their text generally follows 
the historical development of each given 
concept for a better understanding of the 
scientific method. The emphasis is on facts 
and principles of pure chemistry rather 
than on specifics. 


1960 252 pp. Text price: $6.25 


INTRODUCTION TO 
SEMIMICRO-QUALITATIVE 
ANALYSIS 


by C. H. Sorum 
University of Wisconsin 


This well developed text is brief 
enough to be covered in one semester 
yet ¢ *te enough to give the stu- 
dent i.< background needed for quan- 
titative analysis and subsequent courses 
in analytic chemistry. 


A new alternative text for antimony 
has been added and details of many 
procedures have been modified, thus 
making the identifications and separa- 
tion of the arsenic group sulfides and 
of the cations of the copper-arsenic 


group. 


1960 272 pp. Text price: $3.75 
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BOOK REVIEWS 


In Chapter 2, Isolation and Purification 
of Lipides, extraction procedures are dis- 
cussed with particular emphasis on the 
classical problem of non-lipid contami- 
nants. The limitations as well as the 
diverse applications of chromatography, 
particularly with silicic acid, are critically 


covered. 
; In the five chapters on Phosphoglyc- 
erides, Phosphoinositides, Sphingolipides 


(by Irving Zabin), Minor Phospholipides, 
and Simple Lipides, the isolation, con- 
stitution, stereochemical configuration, 
assay, and synthesis of the individual 
lipid molecules are reviewed in all cases 
where such information is available. The 
authors emphasize the need to fully dis- 
tinguish lipid molecules according to fatty 
acid composition and position of ‘attach- 


ment. It is unfortunate that most of 
the conclusions cited concerning the posi- 
tion of attachment of different fatty acids 
in the phosphoglycerides must be altered 
in view of recent work on the specificity 
of phospholipase A. 

In the last two chapters, Association 
of Lipides with Proteins and Some Nat- 
urally Occurring Lipoprotein Systems, 
Frank Gurd first reviews the types of 
forces which govern the association and 
orientation of lipids with proteins. He 
then discusses the isolation, composition, 
characteristics, and structurefof the blood 
plasma lipoprotein fractions. A_ brief 
discussion of various tissue lipoprotein 
systems concludes the final chapter. 

In general, the book ably reflects the 
advances in this field which have resulted 
from the improved methods of isolation 
and purification. The lack of definitive 
structural information regarding many 
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classes of lipid compounds is emphasized. 
A unique aspect of this book is the detailed 
manner of presenting some of the experi- 
mental material. This has enabled the 
author to point out many of the pitfalls 
and procedural difficulties that confront 
a researcher in this field. 

The discussion of lipoprotein complexes 
and the forces that contribute to main- 
taining these complexes perhaps indirectly 
emphasizes the problem of distinguishing 
co-valently bound moieties from those 
components which are bound by other 
forces. Such problems are of paramount 
importance in dealing with complex lipids 
and should have been emphasized in the 
discussions of gangliosides (strandin) and 
other complex, poorly characterized 
lipids. 

This book will be of value to everyone 
interested in lipids and is a ‘“‘must’’ for 
those individuals looking forward to re- 
search experience with these materials. 


R. H. McCuver 
Ohio State University 
Columbus 


Soap Films 


Karol J. Mysels, University of Southern 
California, Kozo Shinoda, Yokohama 
National University, Japan, and Stanley 


Frankel, Continental Oil Company. 
Pergamon Press, Inc., New York, 1959. 
x + 116 pp. Figs. 14.5 X 22 em. 
$7.50. 


During the past decade, the field of 
surface chemistry has been enriched by 
the contributions emanating from Profes- 
sor Mysels’ laboratory at the University 
of Southern California. The highest 
order of experimental accuracy and re- 
liability, not divorced from great insight 
into the nature of surface phenomena, 
have characterized the work of that labora- 
tory. Since leaving California, Professor 
Shinoda has continued his research studies 
at the Yokohama National University, 
which he is developing into an important 
center for surface chemistry. 

This monograph describes a series of 
original investigations conducted by the 
authors on single soap films. The ex- 
perimental measurements and _photo- 
graphs were made by Shinoda, while 
Dr. Frankel is credited with the mathe- 
matical development. This reviewer 
heartily agrees with the authors that it 
is fortunate that the study has been pub- 
lished in monograph form, so that the 
presentation is not encumbered by the 
limitations that would have been en- 
countered by publication scientifi« 
journals. 

The monograph is concerned primaril\ 
with the thinning of soap films. It pre- 
vides a clear description of the phenomen : 
observed, as well as a consistent explans- 
tion of the mechanisms involved. A 
introductory chapter contains a_ bri 
description of the nature of associatio 
colloids, soap films, and the color an 
blackness of soap films as related to fil 
thickness. Subsequent chapters deal wit 
thinning mechanisms, the thinning « 
rigid and mobile films, a hydrodynami 


(Continued on page A822) 


| Ce 
By 
Ur 
in 
tio 
| cus 

me 

sis 
H the 
| 
By 

4 
the 
qui 
=/ str 
we. the 
a> 
the 
Ha 

Jo 
it 
che 
: pre 
of 
By 
Re 
At 
wo! 
gra 
anc 
late 


THE DETERMINATION OF STABILITY 
CONSTANTS and Other Equilibrium 
Constants in Solution 


By F. J. C. Rossotti and Hazel S. Rossotti, 
University of Edinburgh. McGraw-Hill Series 
in Advanced Chemistry. Ready in March, 1961. 


A comprehensive guide to the study of complex forma- 
tion in solution. The material is restricted to dis- 
cussion of the experimental and computational 
methods used to study equilibria in solution. Empha- 
sis is therefore placed on methods to determine 
equilibrium constants in systems where several 
species coexist. Concern throughout is focused on 
the intelligent design of experiments, careful measure- 
ments, and rigorous mathematical analysis. 


PHYSICAL CHEMISTRY 


By Gordon M. Barrow, Case Institute of Tech- 
nology. Ready in April, 1961. 


A modern text prepared with an eye toward unifying 
the content of physical chemistry by interpreting 
quantitative chemical behavior in terms of molecular 
behavior. All physical chemistry is treated from a 
structural approach, emphasizing the knowledge of 
the molecular world that can be gained by theory or 
experiment and the application of this knowledge to 
the understanding of macroscopic behavior. A prob- 
lem book will be available. 


WRITING A TECHNICAL PAPER 


By Donald H. Menzel and Mrs. Lyle Boyd of the 
Harvard College Observatory, and Howard M. 
Jones, Harvard College. In Press. 


This text stresses the problem of communication as 
it particularly relates to scientific writing. The 
chapters discuss the logical arrangement of data, the 
preparation of the physical manuscript, the intimate 
relation of grammar to clear expression, how simplicity 
of style produces clarity, and the futility of jargon. 


HANDBOOK OF CHEMISTRY, Tenth Edition 


By Norbert A. Lange, Professional Engineer. 
Ready in January, 1961. 


A new revision of this long-regarded classic reference 
work. Formula weights of inorganic compounds, 
gravimetric and boiling points, solubilities, densities, 
and other material has been brought up-to-date in this 
latest edition. 


From McGraw-Hill Book Company..... 


Send for copies on approval 


McGraw-Hill Book Company, Inc. 
330 West 42nd Street 


CHEMISTRY, Second Edition 


By M. J. Sienko and R. A. Plane, Cornell Uni- 
versity. Ready in February, 1961. 


An extensive revision and improvement of this proven 
textbook in college chemistry. Neither the character 
or the scope of the book has been changed, but the 
authors with a multitude of reviewers, have en- 
deavored to improve the first edition. The changes 
result in increased depth and lucidity rather than in- 
creased size. The aim of the book, as before, is to 
present an introductory course which is quantitative, 
up-to-date, and of sufficient rigor to prepare the 
student for further work in the field. 


INORGANIC SYNTHESIS, Volume VI 


By Eugene G. Rochow, Harvard University. 
McGraw-Hill Inorganic Synthesis Series. 280 
pages, $7.75. 


The latest volume in the distinguished Inorganic 
Synthesis Series. The emphasis of this volume is on 
coordination compounds and ‘‘complexes.’’ Persons 
interested in the preparation of inorganic compounds 
can get not only specific directions for specific com- 
pounds from this book, but also hints on general pro- 
cedures, precautions, and laboratory instruments. 
Intended primarily for research chemists and others 
who need information in the volume for chemical 
work. Not intended primarily as a textbook, but it 
can be so used. 


POLYMERIC MATERIALS 


By Charles C. Winding, Cornell University, and 
Gordon D. Hiatt, Eastman Kodak Company. 
Ready in March, 1961. 


Provides a reference background from which the 
reader can understand the engineering principles and 
applications of polymeric materials. An introduction 
to polymer chemistry, molecular structure, and 
properties is followed by a treatment of fabricating 
methods and applications, all involving fundamentals 
common to a large number of different polymers. 
This material is followed by a detailed discussion of 
specific commercial polymers. 


New York 36, N. Y. 
Volume 37, Number 12, December 1960 / A821 


d. 
ri- 
he 
lls 
nt 
es 
n- 
ly 
se * 
er 
at 
Is 
1€ 
id 
d : 
ie 
r 
R 
» 
n 
y 
| 


ADDISON-WESLEY 


| takes pride in presenting 
a distinguished new book 
in its Chemistry Series 


INTRODUCTION 
THEORETICAL 
PHYSICAL CHEMISTRY 


By SIDNEY GOLDEN, Brandeis University 


This text for graduate courses in theoretical chemistry or chemical physics treats the 
formal aspects of thermodynamics. statistical mechanics, and quantum mechanics. 
The material is presented in the general order of its historical development, thereby 
demonstrating the role of each subject and its motivation of and by related disciplines. 
The essential individuality of a subject is, however, not neglected. 


A mathematical and analytical viewpoint is emphasized throughout. Here the aim 
is not toward undue mathematical rigor, but rather toward developing in students 
an ability to: 


Recognize the empirical facts basic to each discipline 


Formulate from the facts, with some degree of mathematical 
precision, those abstract principles which relate to chemistry 


Deduce from the principles those consequences which pertain 
to the behavior of physical chemistry systems 


In treating each subject, an attempt has been made to provide a compromise between 
conceptual generality and accompanying mathematical complexity. Thus, for ex- 
ample, the relatively simple mathematics employed in thermodynamics permits 
a more general account of the foundations of the discipline than in the case of quan- 
tum mechanics. Because of the obviously involved mathematics employed in 
the latter discipline, the exposition is limited largely to one-dimensional situations; 
attention is drawn to multi-dimensional extensions, however. The treatment of 
statistical mechanics lies between these two extremes. 


Precise in its formulations, and lucid in its exposition, Dr. Golden’s work offers an 
excellent text for a single course dealing with all three subjects, or for shorter courses 
devoted to only one or two of them. 


c. 384 pp., January 1961—probably $10.75 


BOOK REVIEWS 


theory of marginal regeneration, the black 
film and the irregular mobile film, and 
two dimensional hydrodynamics and sur- 
face viscosity. There is a bibliography 
of 324 references on soap films. 

There is much interesting material 
in this small book, such as the classifica- 
tion of films in accordance with drainage 
properties, discussion of the spontaneous 
formation of black films, the formation 
of a second black film 51 A thick, which 
is probably the thinnest complete liquid 
structure that can be observed, and the 
movement of soap films from regions of 
high to low soap concentrations by the 
“rainbow frame.’’ One of the more 
important contributions of this book is 
the development of the theory of marginal 
regeneration. According to this theory, 
thick regions at the ‘‘plateau border’’ 
are not merely drained at the border, 
but the whole film is sucked into the 
border. Thin films are regenerated at 
the border to replace the thicker films. 

The authors have made an important 
contribution to our understanding of 
soap films. It can be expected that 
subsequent investigations will extend 
those considerations to collective systems. 
‘Soap Films’’ should be read by serious 
students of surface chemistry. 


Lioyp Ostrow 
Fosier D. Snell, Inc. 
New York City 


Structure and Properties of 
Thin Films 


Edited by C. A. Neugebauer, J. B. 
Newkirk, and D. A. Vermilyea. Pro- 
ceedings of an International Conference, 
Bolton Landing, New York, September 
9-11, 1959. John Wiley & Sons, Inc., 
New York, 1959. xiv + 561 pp. Figs. 
and tables. 22.5 X 28.5cem. $15. 


Examination of this book leaves one 
with very mixed feelings. This is due 
in part to the heterogeneity of materia! 
in these proceedings of an international 
conference sponsored by the Air Force 
Office of Scientific Research, the Air 
Research and Development Command, 
and the General Electric Company. 
More than 40 articles range from pene- 
trating reviews and important origina! 
contributions or incisive comments to 
formai remarks, preliminary reports, and 
off-hand platitudes. The whole is pack- 
aged very attractively and is beautifully 
illustrated, although reproduced by photo- 
offset from a typescript with ragged mar- 
gins. It is presented under a highly mis- 
leading title since the conference dealt onl: 
with metal films. Non-metallic and non- 
evaporated solid films are mentioned onl) 
incidentally and liquid films or those o:. 
liquid surfaces are completely omitted 
This is particularly surprising in view ©’ 
the fact that the editors are on the sta!’ 
of Gereral Electric where this wide fiel:: 
was illuminated by the genius of Lang- 
muir. 

(Continued on page A824) 
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By FarrincTon Dantets and Ropert A. ALBERTY, both 
of the University of Wisconsin. When it first appeared in 
1955, Daniels and Alberty’s Physical Chemistry was im- 
mediately recognized as one of the finest and most 
teachable texts in the field. Its clear explanation of 
fundamentals, logical organization, and broad coverage 
led to its use in over 400 colleges and universities. 
The second edition has been completely revised and sub- 
stantially expanded in order to take into account im- 


PHYSICAL CHEMISTRY 


Second Edition 


portant progress made since 1955. The authors have 
introduced five new chapters into the book: One- 
Component Systems, Kinetic Theory, Spectroscopy, 
Statistical Mechanics, and Surface Chemistry. In addi- 
tion, the new edition offers more exactness in the treat- 
ment of thermodynamics and greater use of mathematics 
throughout the book. In all, there are 836 problems 
in this edition as against 592 in the first edition. 

1961. Approx. 776 pages. Prob. $8.75. 


KINETICS AND MECHANISM 


A Study of Homogeneous Chemical Reactions 
Second Edition 


By Arruur A. Frost and Ratpx G. Pearson, both of 
Northwestern University. Since the first edition of Kénetics 
and Mechanism was published in 1952, remarkable 
progress has been made in the field of chemical kinetics 
on both the theoretical and practical levels. Therefore, 
the second edition has been thoroughly revised, and in 
some places completely rewritten, in order to provide the 
most up-to-date coverage of the field possible. Changes 
in the new edition include: a general survey of very 


rapid chemical reactions, which includes detailed 
discussion of the theory and a description of experi- 
mental methods; the material on gas phase kinetics 


_has been rewritten to take into account new and reliable 


quantitative data; free radical reactions are treated in 
considerably more detail; pe pene examples are 
introduced in the discussion of autoxidation, polymeri- 
zation, and other chain reactions. 


1961. Approx. 432 pages. Prob. $10.00. 


BIOCHEMICAL PREPARATIONS, Volume 8 


Editor-in-Chief: Auton Mester, Tufts University School 
of Medicine. This series presents biochemical compounds 
which have been prepared and checked by leading bio- 
chemists. All preparations can be accomplished with 
easily available materials, and isolation methods and 
other material of use in preparative work are included. 


Volume 8 is somewhat larger than its predecessors, 
reflecting the accelerated growth of biochemistry and 
the continued importance of having a wide variety of 
reliable preparative methods available for use in the 
laboratory. 

1961. In press. 


ORGANIC SYNTHESES, Volume 40 


Editor-in-Chief: Metvin S. Newman, Ohio State Uni- 
versity. This series gives the most convenient laboratory 
methods for preparing various organic chemical reagents 
in one-half pound to five pound lots. Every experiment 


has been carried out in at least two laboratories. Volume 
40 of this well-known series includes thirty-three syn- 


theses. 
1961. Approx. 116 pages. Prob. $4.00. 


AN INTRODUCTION TO THE CHEMISTRY 
OF TRANSITION-METAL COMPOUNDS 


By Lesuiz E. Orcer, Cambridge University. This book 
offers a short and completely non-mathematical treat- 
ment of ligand-field theory, presented with a bare 
minimum of descriptive chemistry. The book is directed 
to students of inorganic chemistry and to those seeking 


“concise, yet general, impression of this new field of 


valency theory. It is highly suitable for experimental 
chemists who lack the necessary specialized background 
in quantum mechanics to read the majority of the 
original literature. 

1960. In press. 


CHEMISTRY OF THE AMINO ACIDS 


Three Volumes 


By Jesse GreensteIN and Mitton Win17z, 
both of the National Cancer Institute. The first work in 
any language to give complete coverage to both the 
theoretical and applied chemistry of amino acids and 
peptides, this three-volume, 3000-page treatise embraces 
the physical, organic, biochemical, nutritional, and 
analytic aspects of the subject. It includes hundreds of 
tables and figures listing the physical and chemical 


JOHN WILEY « SONS, Inc. 


properties of amino acids, peptides, and derivatives 
thereof. In addition, it gives several hundred pre- 
parative and analytical procedures and many hitherto 
unpublished laboratory short-cuts. To be published 
as a boxed set, the three volumes will sell for $80 until 
December 31, 1960; after publication in January, 1961, 
the price will be $100. 


440 Park Avenue South, New York 16, N. Y. 
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Each of the five principal divisions of 
the book begins with a review and con- 
tinues with a number of papers on specific 
current developments. Each contribu- 
tion is followed by a discussion. The 
divisions deal in turn with the formation, 
mechanical properties, electric properties, 
and magnetic properties of thin films, 
concluding with chemical interactions 
at surfaces. While this last part is the 
only one of strictly chemical interest, 
any scientist will find fascinating bits of 
information and especially memorable 
pictures scattered throughout the collec- 
tion. Among those that seemed most 
impressive are the island structures of 
gold deposited onto cleaved salt, the jerky 
motion of a dislocation, the ordering of 
a CuAu alloy, the direct measure of the 
free path of the photoelectron in po- 
tassium, the review of adsorption, and 
the perfect order with occasional vacancies 
of the individual atoms in a platinum 
crystal as shown by the field emission 
micrographs. 

One might ask whether learned journals 
would not be a better place to publish 
these results after careful refereeing and 
editing. Much can be said, however, for 
bringing together within easy reach an 
up-to-date collection of thoughts and 
results of an outstanding group in a 
rapidly developing and fascinating realm. 
But again, a look at the price tag makes 


one wonder within whose easy reach it 
has really been brought! 


Karot J. MyseEts 
University of Southern California 
Los Angeles, Calif. 


Physico-Chemical Measurements a? 
High Temperatures 


Edited by J. O’M. Bockris, University 
of Pennsylvania, J. L. White, General 
Atomic Research Laboratory, San 
Diego, and J. D. Mackenzie, General 
Electric Research Laboratory, Schenec- 
tady. (Butterworths Scientific Publi- 
cations) Academic Press Inc., New 
York, 1959. viii + 394 pp. Figs. 
and tables. 16.5 X 25.5em. $13.50. 


One needs only to witness the number 
of symposia and conferences, the wealth 
of publications, and the number of organi- 
zations performing research or devel- 
opment work in the field to realize that 
high temperature chemistry is vitaily 
important and rapidly growing. In at- 
tempting to provide a book covering some 
of the principles and techniques in the 
field, the editors have secured chapters 
from outstanding authorities in the field, 
and they have succeeded admirably in 
synthesizing the contributions into a 
coherent work. 

The book is primarily concerned with 
experimental techniques and measure- 
ments in the temperature range 1000— 
2000°C. There is very little discussion 


of theory or of the interpretation of the 
results of the measurements. 

The various chapters attack the basic 
experimental problems of high tempera- 
ture chemistry: choosing the proper ma- 
terials for the apparatus; securing the 
high temperature; measuring it; and 
making the physical chemical measure- 
ments at high temperature. 

There are fifteen chapters grouped into 
three parts of one, three, and eleven chap- 
ters, respectively and seven appendixes. 
1. J.O’M. Bockris discusses some general 
aspects of physical chemistry research 
at high temperatures in the first chapter. 
The next three chapters are concerned 
with the general problems of high tem- 
perature research. 2. J. L. Margrave 
discusses temperature measurement. 3 
K. Motzfeldt discusses the means of 
attaining and controlling temperature, 
and 4. D. T. Livey and P. Murray discuss 
the stability of refractory materials. 

The remaining chapters are each de- 
voted to a particular kind of measure- 
ment: Phase Equilibria with Particular 
Reference to Silicate Systems; Chemical 
Equilibria; Calorimetry; Liquid Densi- 
tometry; Surface Tension; Vapour Pres- 
sure; Electrochemical Measurements; 
Scattering and Absorption of Visible 
Light in Fused Salts; Ultrasonic Velocity 
Measurements; Diffusivity in Liquid 
Systems; and Viscometry. 

In conformity with the research in- 
terests of the senior author, most of the 
emphasis in the book is on liquids. Thus, 
there is no discussion of solid state diffu- 


(Continued on page A826) 


For the Chemistry Major or First Year Graduate 


Jacob Kleinberg 


William J. Argersinger, Jr. 


Ernest Griswold 


INORGANIC CHEMISTRY 


is a text that features: 


e@ An excellent balance between the study of the representative and transition elements that 
reflects the growing importance of the former. 


e@ Comprehensive sections on the structure and behavior of typical coordination compounds, 
and on acid-base behavior in relation to inorganic reactions in nonaqueous solvents. 


Part I 


from the simplest to the more complex. 


Part II Treats some special aspects of chemical behavior which are of importance in con- 
nection with much of the descriptive chemistry that follows. 


Part III Discusses the chemistry of the elements in relation to their positions in the periodic 


classification. 


Heath Science Texts 


Deals with the structure and general properties of individual atoms, proceeding 


D. C. Heath and Company 
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CHEMISTRY TEXTS FROM MACMILLAN 
COMING SPRING — 1961 


COLLEGE CHEMISTRY. A Systematic Approach. Second Edition 


By HARRY H. SISLER, University of Florida, and CALVIN A. VANDER 
ERF and ARTHUR W. DAVIDSON, both of the University of 


In this compact and up-to-date edition, the authors examine the major theoret- 
ical principles of the structure of matter and chemical reactions, emphasizing 
the correlation of structure and properties of substances in our physical en- 
vironment. The elements are studied in terms of families in the periodic ta- 
ble, and there are new chapters on nuclear chemistry and rocket fuels. Nu- 
merous exercises and illustrations are included. 


TEXTBOOK OF INORGANIC CHEMISTRY 


By S. YOUNG TYREE, University of North Carolina, and KERRO KNOX, 
Bell Telephone Laboratories 


This textbook, designed for introductory courses, provides students lackin 
background in physical chemistry with a clear understanding of basic chemica 
behavior and the ares theoretical concepts in inorganic chemistry. For each 
group of elements, organized according to the periodic table, the authors de- 
scribe occurrence, history, preparation, physical properties, chemical proper- 
ties, and the uses of compounds. 


AVAILABLE NOW... 


GENERAL CHEMISTRY. A Systematic Approach. Revised Edition 
By HARRY H.SISLER,CALVIN A. VANDER, WERF, and ARTHUR W. 
DAVIDSON 


1959, 851 pages, IIl., $7.95 


This introductory text offers a apiunets study of the non-metals and the 
metals, founded on a clear understanding of fundamental principles and 
organized around the structural basis of the properties of matter. 


SEMIMICRO LABORATORY EXPERIMENTS IN GENERAL CHEM- 
ISTRY, Second Edition 


By J. AUSTIN BURROWS, formerly of Oklahoma State Urey 
PAUL ARTHUR, Oklahoma State University, and OTTO M. SMITH, 
formerly of Oklahoma State University 


1952, 302 pages, IIl., paper, $4.00 
This laboratory text, designed for introductory chemistry courses, stresses the 


application of basic principles and the illustration of methods chemists use in 
solving problems. 


QUALITATIVE ANALYSIS AND ANALYTICAL CHEMICAL SEPARA- 
TIONS, Second Edition 


By PHILIP W. WEST and MAURICE M. VICK, both of Louisiana State 
University 


1959, 302 pages, Ill., $4.50 


Here is a ——_ laboratory course in inorganic ionic reactions, correlated 


with fundamental principles and —— the —— and calculations 
pertaining to chemical equilibria. non-sulphide scheme of separation 
is used throughout. UW Ul, 


Company 
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BOOK REVIE.VS 


sion, solid state strength, thermal con- 
ductivity, or heat transfer; little on con- 
stitution diagrams; and very little on 
gases. Another omitted area concerns 
the chemical analysis of refractory sub- 
stances. This field is extremely difficult 
and is one to which attention should be 
drawn. 

Despite the fact that these areas are 
omitted, the book is an excellent one. 
The chapters are exceptionally well docu- 
mented, and they contain many experi- 
mental details and practical suggestions. 
There are very valuable discussions con- 
cerning the choice among alternative 
methods and about the accuracy obtain 
able. The appendixes will be useful to 
a newcomer in the field and to teachers 
who may wish to assign problems, but 
an experienced scientist generally has 
his own techniques and sources. 

Anyone undertaking work for the first 
time in the high temperature field will 
certainly wish to study this book. An 
expert in the field cannot possibly be as 
versatile as this collection of authors, 
and he will find the book very useful, 
especially when he undertakes a uew kind 
of study. 

Any course in high temperature chem- 
istry will include discussions of the ma- 
terial in Chapters 2. 3, 4, and 6; probably 
that in Chapters 7 and 10; and possibly 
some of the others. Whether the book 
will be an appropriate text for a particular 
course will depend on the purposes of 


the teacher. Certainly it is an extremely 
valuable and excellent addition to the 
literature in high temperature chemistry. 


W. GILLEs 
University of Kansas 
Lawrence 


Tables pour le Calcul Direct des Con- 
stantes D’Equilibre des Systemes Chimi- 
ques aux Hautes Temperatures 


Henri Mauras, Faculte des Sciences de 
Toulouse, France. Masson et Cie 
Editeurs, Paris, 1959. vi + 150 pp. 
Figs. and tables. 17 X 25.5 cm. 
Paperbound, 1650 fr.; clothbound, 
2450 fr. 


Mauras has proceeded via classical 
equilibrium thermodynamics to define a 
composite thermodynamic function 


AH" , 
4.575T 4.575 


bfxT) + ef(T) + df(T) 


where AH°y,.. is the standard heat of 
formation at 298°K; S°29 is the absolute 
entropy at 298°K; a, b, c, and d are con- 
stants in the typical heat capacity equa- 
tion; and fi, fo, fs, and f, are characteristic 
functions derived by conventional ther- 
modynamic methods. Values of $7 over 
the range 400—2400°K are tabulated for 
various organic and inorganic compounds. 


— + af(T) + 


With this function, Mauras points out 
log K = }° [Sr (products)] — 
> [Sr (reactants) 


and thus, one cun quickly evaluate equi- 
librium constants. Examples of the 
method when applied to the reduction of 
iron ores by CO and Nz, the polymer- 
ization, hydrogenation and cracking of hy- 
drocarbons, and of combustion equilibria 
involving C—O—H—N systems are given 
in detail. 

In addition, graphs and tables for 
evaluating the fractional conversion of 
reactants to products for 18 different 
equilibria (A A’; A = 2A’; A+B 
= A’; etc.) are presented. 

This book would be a useful reference 
to the practicing thermodynamicist or 
ceramist for quick calculations of equilib- 
rium constants and compositions if he is 
willing to accept the data used by Mauras 
in computing his $y, functions. Un- 
fortunately, the vast amount of thermo- 
dynamic data being produced necessitates 
constant revision of the tables and those 
published are largely based on the 1950 
data of Circular 500 of the U. S. National 
Bureau of Standards which is rather old. 
In addition, the F7-function has the un- 
desirable quality of combining both 
the heat of formation and the heat 
capacity, and revision of either of these 
makes the §;-function incorrect. It 
appears likely that the separate tabulation 
of free-energy functions, which depend 
only upon heat capacities, and heats of 
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Just Published 


TABLES OF THERMODYNAMIC 


AND TRANSPORT PROPERTIES 

of Air, Argon, Carbon Dioxide, Carbon Mon- 
oxide, Hydrogen, Nitrogen, Oxygen and Steam 
by Joseph Hilsenrath, et al. 


This important collection of tables is a revised edition of a 
series of compilations by the American National Bureau of 
Standards, and originally published by the U.S. Depart- 
ment of Commerce as N.B.S. Circular 564. 

The importance of basic thermodynamic and transport 
data for air and its constituent gases in the conduct of 
aerodynamic research has long been recognized. The ad- 
vances in high speed flight are particularly dependant on a 
precise knowledge of the atmosphere through which flight 
is sustained; this work provides this information. 

478 pages. $20.00. 


THE USE OF ORGANIC REAGENTS 
IN INORGANIC ANALYSIS 


by A. I. Busev and N. G. Polianskii 

The considerable interest taken in organic reagents in 
inorganic analysis is due to the high analytical value of 
their properties, this book surveys and summarizes the 
present rate of knowledge in this currently active field, 


it will be invaluable to all workers in this sphere. 
76 pages. $3.50. 


THE CHEMISTRY AND TECHNOLOGY 
OF EDIBLE OILS AND FATS 


A Unilever Symposium 

Edited by John Devine and P. N. Williams 
This volume contains the important proceedings of the 
1959 conference arranged by Unilever Limited at the Re- 
search Department, Port Sunlight. It includes both the 
papers read and the authoritative discussions which fol- 
lowed them. This is a subject of increasing importance in 
certain fields of medical and industrial research. This 
volume will throw a new light on many aspects of the 
subject. 225 pages. $6.00. 


ASLE TRANSACTIONS, Vol. ti, No. 2 
Edited by John Boyd 

ASLE Transactions publishes papers on all aspects of 
lubrication science and technology, and encourages the 
pursuit and dissemination of the basic technical informa- 
tion necessary for solving the lubrication problems of 
industry. 258 pages. $8.50. 


CARBON 


Proceedings of the Fourth Conference 
Edited by S. Mrozowski, M. L. Studebaker 
and P. L. Walker 


This important volume contains the proceedings of the 
fourth conference on Carbon, co-sponsored by the Ameri- 
can Carbon Committee and the University of Buffalo. 
Those who attended represented university, government 
and industrial laboratories whose interests encompass 
studies of physical and chemical properties of carbon and 
the scientific basis of manufacturing processes. Here 
carbon is considered broadly to include such materials as 
diamond, graphite, electrode carbons, carbon black ac- 
tivated carbon, etc. 770 pages. $22.50. 


PERGAMON PRESS 
122 East 55th St., New York 22, N. Y. 


New Cenco-Petersen 
MOLECULAR MODELS 


can be quickly hand assembled without special tools 
for three-dimensional study of stereochemical and 
conformational factors and reaction mechanisms. 
Designed to overcome many shortcomings of earlier 
model systems, they 


@ are made up of accurate bond lengths (1A=5 
cm). 


@ present precise angles of distortion (to 30°). 
e can be locked or left free to rotate under stress. 
e return perfectly to a preset angle. 


The stereochemist can now directly predict inter- 
atomic distances and bond angle distortion using 
these true-to-scale models. 


Polyvalent atoms are colored neoprene balls with 
threaded aluminum inserts placed at the theoretical 
bond angles. Monovalent atoms are polystyrene with 
the appropriate bond permanently attached. The | 
bonds themselves may be disassembled and rebuilt 
with other lengths to provide different scale factors. 


The complete No. 71306 
Cenco-Petersen Set 
contains 55 monovalent 
atoms, 59 polyvalent 
atoms, 70 bonds and 
fittings plus extra parts, 
allin a partitioned metal 
case. Send for Booklet 
315 for detailed informa- 
tion. $295.00 


CENTRAL SCIENTIFIC CO. 
[ A Subsidiary of Cenco Instruments Corporation 
ou 1718-E Irving Park Roads Chicage 13, Illinois 
eee Mountainside, N. J. Montreal Santa Clara 
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formation at 298°K as discussed by Mar- 
grave! and now being carried out by the 
U. S. National Bureau of Standards is 
preferable. 

The F,7-function is already, in principle, 
being used in many high speed machine 
calculations where limited information 
storage but rapid computing facilities 
make methods based on standard heats of 
formation and Cy-equations most feasible. 


JOHN L. MARGRAVE 
University of Wisconsin 
Madison 


1 J. L., J. Cuem. Ep, 32, 520 
(1955). 


Composition of Scientific Words 
Roland Wilbur Brown, U. S. National 


Museum. Publications Distribution 
Section, Editorial and Publications 
Division, Smithsonian Institution, 


Washington 25, D. C., 1956. 882 pp. 
16 X 23.5cem. $8. 


In the author’s words, this volume is 
“a reservoir of usable material preceded 
by a concise, introductory discussion of 
the methods for creating words, especially 
terms used in the sciences.’’ 

Chemists have much less occasion to 
coin names than do biologists and geolo- 
gists. Even though he may not: practice 
‘‘logotechnics’’ or even ‘‘etymological 


inquiry,’’ any scientific writer should 
keep handy a volume such as this one. 
The 800-page cross reference lexicon is 
designed for practical use. The introduc- 
tion is written clearly and delightfully. 
Not only does it help the ignorant separate 
the Greeks from the Latins, but it answers 
such pointed questions as ‘‘Is the new word 
really necessary?’’ with a quotation from 
Job: ‘‘Therefore doth Jol: open his mouth 
in vain; he multiplieth' words without 
knowledge.’’ 

Dumas should have had this book in 
1834 when he invented the name which 
means green ant for the compound CHC1;. 


W. F. K. 


The Chemical Kinetics of Enzyme 
Action 


Keith J. Laidler, The University of 
Ottawa. Oxford University Press, New 
York, 1958. vi + 419 pp. 89 figs. 
74 tables. 16.5 24cm. $9.60. 


The dust cover of this book states that 
“Tt has been written both for the biologists 
who are interested in enzyme mechanisms 
and for physical chemists who are in- 
terested in applying their methods to 
biological systems.’’ The physical chem- 
ist will find the treatment much more 
familiar than will the biologists, as the 
emphasis is strongly on the behavior 
of enzyme systems on the molecular level 
and their biological significance is hardly 
mentioned. 

After a brief introductory chapter on 


the nature of enzymes and their action, 
four chapters are devoted to developing 
the necessary kinetic equations for use 
later. Methods of treating the various 
possible enzyme-substrate-inhibitor com- 
binations, the transient phase before a 
steady state is reached, and a long dis- 
cussion of the effect of hydrogen ion con- 
centration are included as well as the 
simpler systems. Chapter 6 is a more 
general discussion of the nature of enzyme 
mechanisms, mostly concerned with speci- 
ficity, the remarkable effectiveness of 
enzymes as catalysts, and the results of 
isotope-exchange experiments. 

‘‘Molecular kinetics,” or the effect of 
temperature on enzyme reactions and the 
energies and entropies of activation ob- 
tained from experiments on temperature 
effects, is the subject of the seventh 
chapter. Here, as in the others, gaps in 
the available data are pointed out and 
the speculative nature of many of the con- 
clusions is mentioned. A chapter on the 
relatively unexplored field of the effects 
of pressure on enzyme action ends the 
general discussion of enzyme-catalyzed 
reactions. 

Four chapters of discussion of individual 
enzymes are heavily weighted toward the 
hydrolytic enzymes, with two chapters 
devoted to them, one to oxidative en- 
zymes, and one to catalase and peroxidase. 
These are largely collections of data from 
the literature, with occasional comments 
on discrepancies or conclusions differing 
from those of the original authors. De- 
naturation of proteins, which for enzymes 
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a special 6mm diameter 
10” plastic stem. Also 
available without the stem 
for use with 6mm glass 
tubing. 


BUCHNER FUNNELS 


Sturdy two-piece construction. Easily cleaned and un- 


Fittings are 
Tube is °/,” 


breakable. Light in weight thus not top-heavy. 


Through leading supply houses. 


Send for catalog of complete line. 
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Klett-Summenrson 


Designed for the rapid and accurate determina- 
tion of thiamin, riboflavin, and other substances 
which fluoresce in solution. The sensitivity 
and stability are such that it has been found 
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amounts of these substances. 
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Selected RONALD Books 


ISOTOPE EFFECTS 
ON 
REACTION RATES 


LARS MELANDER 
Nobel Institute of Chemistry, Stockholm 


New. This authoritative volume 
serves as an introduction to and 
theoretical survey of the field of 
kinetic isotope effects, with emphasis 
on principles. Based on the theory 
of absolute reaction rates, current 
formulas for the prediction of kinetic 
isotope effects from molecular data 
are developed. The problems en- 
countered in the evaluation of isoto 
effects from experimental data are dis- 
cussed; the most important relation- 
ships are diagrammed. Simple reac- 
tions are used to illustrate the general 
degree of agreement that may be ex- 

ted between empirical and predicted 
isotope effects. 


A volume in a series of monographs, MOD- 
ERN CONCEPTS IN CHEMISTRY, pre- 
hag under the editorship of Bryce Craw- 
ord, Jr., Dean of the Graduate School and 
Professor of Chemistry, University of Min- 
nesota; W.D. McElroy, Chairman, De- 
partment of Biology, and Dirzctor, Mc- 
Collum-Pratt Institute, Johns Hopkins 
University; and Charles C. Price, Direc- 
tor, John Harrison Laboratory of Chemistry, 
University of Pennsylvania. 1960. 181 
pp., éllus. $6 


THE WORLD 
OF ATOMS 


J. J. G. MeCUE, Lincoln Laboratory, 
Massachusetts Institute of Technology; 
with the assistance of 
KENNETH W. SHERK, Smith College 


A comprehensive introduction both to 
scientific method and to physical 
science. Book focuses on atomic 
science as a coherent branch of study— 
including both physics and chemistry 
—and describes the chain of experi- 
ments and developing concepts that 
have led to our present theories. 


The book is organized around four 
basic questions: Why do we believe 
there are atoms? What do we know of 
their structure? What do we know of 
how they combine to form molecules? 
What do we know about the nucleus? 
Each concept is explained by a demon- 
strable experiment. Simple mathe- 
matics, based on the principle of pro- 
portionality alone is used throughout. 
‘Professor McCue has done an outstanding 
piece of research in correlating the physical 
Casaretto, Loyola 
University. . . written in a.manner 
which invokes enthusiasm for scientific dis- 
coveries.’’—S. K. Derby, Western Michi- 
gan University. 1956. 559 pp.; 284 
ills., tables. $7.00 


15 East 26th St., New York 10 
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is frequently taken to mean inactivation 
by nonspecific means, is the final topic 
and includes a discussion of the secondary 
and tertiary structure of proteins. A 
brief summary of conclusions about en- 
zyme action and‘an appendix of notes on 
work published while the book was in 
preparation concludes the book. 

For the student who has a knowledge 
of elementary calculus, this book should 
be understandable with only occasional 
help, although some experience with 
thermodynamics and general reaction 
kinetics would certainly be helpful. The 
writing is clear and to the point and the 
material included should be useful to the 
student and to the more advanced worker. 


Donaup A. TARR 
The College of Wooster 
Wooster, Qhio 


An Introduction to the Organic 
Chemistry of High Polymers 


Carl S. Marvel, University of Illinois, 
Urbana. John Wiley & Sons, Inc., 
New York, 1959. viii + 82 pp. Tables. 
15.5 X 23.5cem. $4.50. 


The announced objective for this splen- 
did volume is that of “interesting young 
organic chemists in the possibilities in- 
herent in the synthesis of new organic 
polymers.”’ It achieves this objective 
with remarkable restraint, clarity, and 
dignity; with no sacrifice in accuracy or 
modernity; and with ample specific 
data likely to challenge and stimulate. 
This is a tremendous achievement and 
the college professor or industrial chemist, 
who must of necessity restrict his interests, 
will welcome having this volume to give 
a student who is interested in making 
an intelligent selection of a graduate re- 
search problem or an industrial career. 

The unsolved structural problems aris- 
ing in diene polymerization are presented 
in a challenging discussion. The recently 
developed chromium-molybdenum-tita- 
nium catalyst types are presented in 
a section under addition polymerization 
headed “new ionic systems.’’ The devel- 
opment of these catalysts is one of the 
most dramatic chemical events of the last 
decade, and the student-reader will surely 
perceive this drama in this tersely worded 
summary which represents an all time 
high of dignified restraint. No neophyte 
will be high-pressured by this discussion; 
nor will he likely fail to respond to the 
speculation as to the mechanism of this 
initiation. 

The volume consists of example after 
example presented in the same clear, 
restrained, dignified style; and within 
its announced objectives, it achieves a 
stature seldom equalled in the field of 
chemistry. Teachers of chemistry at 
every level and all industrial chemists 
interested in the future of their profession 
should have this volume available and 
utilize its potential to the fullest. 


Ricuarp H. Witsy 
Department of Chemistry 
University of Louisville 
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—Selected Readings 
in General Chemistry 


Compiled by WILLIAM F. KIEFFER and ROBERT K. FITZGEREL 


“Selected Readings in General Chemistry,” is a 128-page collec- 
tion of over 40 papers which have appeared in dozens of separate 
issues of the Journal of Chemical Education during the last three 
years. On the list of authors, such names as Calvin, Libby, 
Nyholm, Pauling, and Williams are recognized by chemists 
everywhere. Topics range from spontaneous generation of life 
to solid state models, and from antiknock quality in gasoline out 
into space with the IGY and amateur rocketry. 


The term “General Chemistry” is a purposeful choice; it implies 
no narrow range of topics. In fact, we feel that the articles 
reprinted here are among the best examples of the type that the 
Journal of Chemical Education, often called a “living textbook 
of chemistry,” tries constantly to provide; discussions written «an extremely useful addition to my teaching 
by the specialist for the informed nonspecialist. aids.” 
“| .a fine idea, well conceived and well executed.”’ 
81/2” x 1113/4" illustrated “It has a very good blend of technical articles and 
articles which give a broad view of chemistry, and it 
be of great interest and help to chemistry stu- 
(all postpaid) “A handsome, interesting and very useful book.” 


CHEMICAL EDUCATION PUBLISHING CO. 


20TH & NORTHAMPTON STREETS ° EASTON, PENNSYLVANIA 


A832 / Journal of Chemical Education 
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EDWARD WILLIAMS MORLEY 
His Influence on Science in America 
By Howarp R. WILLIAMS 


“This is the biography of one of the immortalsin science. It tells 
not only of scientific achievements but also portrays the character 
and human qualities of a truly great man. This book is recom- 
mended to the many who enjoy biography, to chemists and other 
scientists. Students will be inspired in their own work by the ex- 
amples of Morley’s victories over discouragements and by his de- 
votion to scientific pursuits. It should find a place in all school 
libraries as well as on the shelves of most chemists.” 293 pp., 


$6.50 
SELECTED READINGS IN GENERAL CHEMISTRY 


Compiled by W1LL1AM F. KIEFFER and ROBERT K. FITZGEREL 


“Selected Readings in General Chemistry,” is a 128-page collec- 
tion of over 40 papers which have appeared in dozens of separate 
issues of the Journal of Chemical Education during the last three 
years. On the list of authors, such names as Calvin, Libby, Ny- 
holm, Pauling and Williams are recognized by chemists every- 
where. Topics range from spontaneous generation of life to solid 
state models, and from antiknock quality in gasoline out into 
space with the IGY and amateur rocketry. 814" X 1114”, illus- 
trated, 128 pp., single copies, $2.00 each; 10-19 copies, $1.75 each, 
20 or more copies, $1.50 each. 


TESTED DEMONSTRATIONS IN CHEMISTRY 


This volume, the fourth edition, carries under one cover a 
collection both definitive and complete. It contains all the 
“Tested Demonstrations in General Chemistry’ by Professor 
Hubert N. Alyea, which appeared each month in the Journal 
during the years 1955 and 1956; ‘‘Demonstration Abstracts” 
compiled by Professor Alyea from all the demonstrations which 
appeared in J. Chem. Ed. from 1924 through 1956, (33 volumes); 
72 ‘‘Chem Ed Tested Demonstrations,” edited by Professor 
Frederic B. Dutton, and a complete index of all the contents. 
168 pages, single copies $3.00 each, 10 to 19 copies, $2.75 each, 20 
or more copies, $2.50 each. 


DISCOVERY OF THE ELEMENTS 
by Mary E.vira WEEKS with a chapter on ‘‘Elements Discovered 
by Atomic Bombardment” by HENRY M. LEICESTER 


“The book has been brought up to date; it contains a discussion of 
101 elements, including mendelevium. This book is of especial 
value to the young student of chemistry, providing for him an ac- 
count of those aspects of the history of the chemistry that he can 
easily appreciate and understand, and that are likely to develop 
his interest in science. This book is an excellent one, satisfying 
the real need for an account of the history of the elements and of 
related aspects of the history of chemistry.’’ 6th edition, enlarged 
and revised, 1956, 910 pp., $10.00 


CHEMICAL RUSSIAN-SELF TAUGHT 
By James W. PERRY 


“Interest in Russia and its scientific developments has never been 
so acute as it is today. Many chemists would like to be able to 
read about Russian technical advances in the criginal Russian, 
but are held back from attempting to learn the langugage because 
of its difficulty. Anyone devoting half an hour each evening to 
technical Russian could master it adequately in six months. This 
buok goes a long way toward fulfilling the need of chemists inter- 
ested in studying scientific Russian.” 221 pp., $4.00 


THE NEW ELEMENTS, A Symposium 
By GLENN T. SEABORG and others 


A symposium reprinted from the Journal of Chemical Education, 
Volume 36, Number 1, January 1959. 48 pp. illustrated, single 
copies, $1.00 each, 20 or more copies, $.75 each 


JOURNAL OF CHEMICAL EDUCATION 


Monthly, approximately 750 editorial pages per year, $4.00 one 
year; $7.00 two years, $10.00 three years 


Current publications of the Division of Chemical Education 
American Chemical Society 


POLAROGRAPHIC METHOD OF ANALYSIS 
by Orro H. MULLER 


“In this second revised and augmented edition, the author pur- 
poses ‘to present a simple account of polarography in a form which 
can be used by teachers and students in physical chemistry as well 
as in advanced courses in analytical chemistry.’ The emphasis is 
on principles and the scope is descriptive rather than mathemati- 
cal. It begins with an excellent review of electroanalysis, show- 
ing the relation of polarography to other electro methods. Fun- 
damentals of quantitative and qualitative analysis and recent 
developments are discussed in some detail. Chapters on applica- 
tions and suggestions for practical pularngraphy complete the 
book.” 209 pp, $4.50 


THE LIFE OF IRA REMSEN 
By FREDERICK H. GETMAN 


“The absorbing life-story of a distinguished professor of chem- 
istry, this book becomes a condensed version of the most impor- 
tant years in chemical and chemical engineering history. This 
story of the career of a leader in the establishment of sound scien- 
tific instruction in chemistry and chemical research belongs in the 
library of every chemist and chemistry teacher. For the general 
reader who takes pleasure in coming into contact with the lives of 
great people, it is a rewarding meagraphy of a notable career.” 
$4.50 


THE CHEMIST AT WORK 
by Roy I. Grapy, Joun W. CuittuM and others 


“The wide scope and extensive range of chemistry as a profession 
is depicted in this volume. It will prove helpful in guiding the 
student-chemist toward the type of work for which he is best fit- 
ted. Fifty-three practising chemists, representing many different 
degrees of chemistry, describe the general nature of their activities 
and present a comprehensive picture of the duties and problems as 
well as the stimulating features and opportunities.” 370 pp., 
illustrated, $4.00 


THE CHEMICAL ARTS OF OLD CHINA 
By Li Cu’1a0-P’ ING 


Many of the practical arts which we today call chemical industries 
originated in China, some of them as long ago as the second mil- 
lenium B.C. Here for the first time a book, written in English by 
a Chinese chemical scholar, records the earliest known methods 
for making salt, ceramics, lacquer, gunpowder, colors and dyes, 
vegetable oils, perfumes and cosmetics, sugars, paper, leather, 
glue, soybean products, alcoholic beverages and vinegar. Ex- 
quisitely designed, printed, and illustrated, with colored end pa- 
pers by a Chinese artist, 56 pen and brush drawings and 22 half- 
tone plates, this book will be cherished not only by chemists but 
a anyone interested in Chinese culture. 228 pp., illustrated, 

6.00 


Chemical Education Publishing Co., Easton, Penna. ; 
| Quentity Price | 
| — EDWARD WILLIAMS MORLEY.......cccccccccccccccccccces $ 6.50 | 
SELECTED READINGS IN GENERAL CHEMISTRY...........- $ | 
i- TESTED DEMONSTRATIONS IN CHEMISTRY.............++ $ | 
i- DISCOVERY OF THE ELEMENTS. ......cccccccccccescscces $10.00 | 
i- CHEMICAL RUSSIAN SELF-TAUGHT............0eeeseeeeee $ 4.00 | 
— POLAROGRAPHIC METHOD OF ANALYSIS...........-.--065 $ 4.50 j 
— THE LIFE OF IRA .. $ 4.50 | 
THE CHEMIST AT WORK. 4.00 | 
— THE CHEMICAL ARTS OF OLD CHINA......... 6.00 | 
— JOURNAL OF CHEMICAL | 
(Postage prepaid on all of the above) TOTAL___ 


M.0. 0 Check enclosed. 
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APPARATUS 
EQUIPMENT 


ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


e@ WATER BATH CONTROL e METER RELAYS 
@ OTHER LOW CURRENT CONTACT DEVICES 


use our Model 101 Electronic Relay 


Inquire about this compact, 
rugged unit with its oversized, 
heavy duty UL (guaranteed) 
cord. Used in many college 
and industrial labs. 


$4g5° 
complete 
Immediate delivery from sole agent 


BERKELEY INSTRUMENT CO. 
P.O. Box 346 e Berkeley Heights, N. J. 


“STANDCO”’ 
VARIABLE SPEED 
LABORATORY 
STIRRER 


A precision made High ay 
Stirrer with 2 Hollow Shafts. 


. Low speed approx. 18-270 RPM 


High Speed approx. 150-2250 RPM 


With increased power 
at decreasing speeds. 


Rugged and compact with 
many outstanding features. 


BULLETIN 1002 


HERMAN H: STICHT CO., INC. 


27 PARK PLACE, NEW YORK 7,N.Y. 


for Versatile 


temperature 
contro/ 


USING LABORATORY 
THERMOMETERS 


PAL. 


WIDE-ANGLE PROTECTION 180° /360° 


Send for Catalo¢ 


INSTRUMEN or 

RESEARC 

-INDUST 


IMIDAZOLE 


“T.H.Q.” 


NINHYDRIN 


2,4-DINITROPHENYLHYDRAZINE 


Write for listing of other fine organic chemicals. 


EASTERN CHEMICAL CORPORATION 


DEMINERALIZED WATER 
from 
TRICKLES to TORRENTS 


Plenty of 
99.99997% 
Pure Water 
For Class Use 


CABINET MODEL — up 
to 100 gals. per hr. houses 
purifying cell or mixed-bed 
ion exchange resins. When 
built-in purity light shows 
ey purifying 
cell is returned to factory | for Cat. No. 8120 


and mineralized 
water at delivery. Master 
Cat. No. 8120 $210.00 up 


Write for descriptive literature 


ION EXCHANGE PRODUCTS, INC. 
4985 N. Elston Chicago 30, Ill. 


Chill I-Chaser | 
IMMERSION HEATERS 


* THERMOSTAT-CONTROLLED— | 
Mainteins liquid temperature to +1°F. 
* RIGID, LIGHTWEIGHT—Use as 
stirring “gt * PORTABLE—Pluss into | 
any 115 A.C. outlet * Cl- 
SON-MADE of acid-resistant stainless | 
steel * PRICED FROM IM $22 | 


RARE cuemicars 
METALLIC FOILS AND SHEETS 


A. D. MACKAY, INC. 
198 Broadway, New York 38, N. Y. 


sizes from 5” to 40” * GUA 
TEE 


STILL-MAN 


for Further 
Information 


EQUIP. CORP. 


STAINLESS 
STEEL 
HAND 

HOMOGENIZER 
Designed specifi- 
cally for the 
Chemist and 
Technologist. 
Economical — 
Simple Assembly 
—Trouble Free. 
2 to 12 oz. capa- 
city. Proven in 
hundreds of Lab- 
oratories. 


WRITE FOR LITERATURE 


C.W. LOGEMAN CO. 
§33 Bergen St., Brooklyn 38, N.Y.__ 


BENCH MODEL 
LABORATORY 
HOMOGENIZER 


A new precision, 
high pressure, 
Homogenizer of 
advance design. 
Ideal for short- 
run and test 
batch process- 
ing. 30 cc’s to 8 
gallons per hour 
capacity. Can be 
used as a high 
pressure pump. 


Now OVER 18, 000 


CHEMICALS 


@ Pyrazine 
Pyridine-2-aldehyde 
Pyridine-4-aldehyde 
@ Pyrrocoline 
Quercetin 
® Quercetrin 
Quercimetrin 
® Quinine Iodobismuthate 
Quinine Phosphate 
Quinuclidine 
e Resazurin (Sodium Salt) 
@ Retene 
Retene Quinone 
@ Rhaponticin 
e Rubidium Iodide 
Rufol 
Ruthenium Tetrachloride 
Salicoside 
Salicylamine 
e Samarium Oxide 
e Scandium Sulfate 


ASK FOR OUR NEW 
COMPLETE CATALOGUE 


Laboratories, Ine. 


17 West 60th, St., ‘New York 23, New Y 
Plaza 7-8171 


FIGHT 
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WITH 
CHRISTMAS 
SEALS 


ANSWER YOUR CHRISTMAS 
SEAL LETTER TODAY | 
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EQUIPMENT SERVICES 


De You Need: 
Cellex Cellulose Ion 
Exchangers? 


(For fractionation of proteins, nucleic acids, and enzymes) 
ASK FOR PRICE LIST CCX 


CRYSTAL LATTICE MODELS 


e@ 123 Crystal lattice models ¢ Organic Chemistry set. Pro- 
catalogued. (Unlisted fessional set to make up 
models made to order.) to illus- 

trate fundamental concep- 

e Ball and Spoke set. 50 balls tions of stereochemistry. 


Seles in, e Set of 14 translational lat- 


v with 100 split spokes, for as- 
*BlO-RAD Laborateries— sembling all basic crystal tices, (Bravais 
32nd & GRIFFIN AVE. + RICHMOND, CALIFORNIA isttiees. © Set of 18 lattices (Menzer) 
o 4 Set, for visualizing e Sets of 9 and 11 basic crystal 
chemical compositions. m 


De You Need: 
Analytical Grade 
Ion Exchange Resins? 


(Prepared from Dowex Resins) 
ASK FOR PRICE LIST CM 


RAD L NAPHTHALENE 


The permanent models are made from wooden balls, 
1 inch in dia., with glossy paint, connected with 
spokes \% inch thick. 


Write for price list 


J. KLINGER 


32nd & GRIFFIN AVE. RICHMOND, CALIFORNIA 
| GADOLINIUM ETHYL SULFATE 
Bea . rite for our list of rare chemicals astic laminated for durability. 
Paper Beaker CITY CHEMICAL CORP. 
(Graduated) 132 W. 22nd St. New York 11, N.Y. > Contains all chemical elements, 
“mean to handie™ ‘such + density, melting point, etc. 
paint. lacquer, 
ANSELL-PLAX Send $490 
all-polyethylene R&S LAMINATING COMPANY 
se and throw re Ale = time 11 White Plains, N. Y. 
Trial fot of 50 beakers $2. WASH BOTTLES ata 


500 for 12.50; 1000 for $5.00 


Now available: 400 ml. size SQUEEZE — 
Trial lot 50 beakers $ 4.50 THAT'S ALL RARE: and FINE ORGANICS 
200 18.00 Get the stream you ‘ > 
500 42.50 want. Can’t break 


-won't slip. it’s 
Samples on request unaffected ETHYL-a-BROMOISCVALERATE 
kalies. Specified 2-FLUOROPYRIDINE 
R. P. Cargille Laboratories, inc. for use by labora- p-HYDROXYPHENYLARSONIC ACID 
117 Liberty Street, New York 6, N. Y. tories everywhere IMIDAZOLE 


jovernment, insti 
tutional, industrial. 


a@-NAPHTHYL ISOTHIOCYANATE 
o-NITROBENZOIC ACID 


® 
an ONLY ANSELL-PLAX, FIRST POLYETHYLENE 
" Iti t NITROCYCLOHEXANE 
WASH BOTTLE, HAS THE PATENTED* QUINOLINE-4-ALDEHYDE 
in only 6 minutes, og DISPENSING ASSEMBLY THAT MEANS THIOLACTIC ACID 
and one VINYL BROMIDE 
id- 
type ‘bath plus “sluggish high e QUICK, EASY REMOVAL OF CAP Write for catalog #3—Over 12,000 
temperature block. Heater is quick EA compounds. 


controlled by variable trans- 
former and excellent viewing is 
provided by built-in light and 
jens. Attractive gray hammer- 
tone base occupies only 4”x5”. 


only $97.50 includes 

400°C thermometer and m.p. capillar- 

ies. F.0.B. destination in U.S.A. from stock. 5. H. ANSELL- & SON, INC. | 
Write for LABORATORY DEVICES , 825 Summer St., Gecten 27, Mass. 

Bulletin 60 p.9. BOX 68, CAMBRIDGE 39, MASS. 


SPECIFY KERN 


When you want to 
combine accuracy 
and efficiency in a 
sturdy instrument 
at a moderate price 


4, 6, 8, 16 & 32-oz. sizes. Convenientl 
packed in individuai set-up boxes. Ca 
your lab supply house or write us directly. 


*fitment covered by U.S. Patent #2783919 


Incorporated 
177-10 93rd Ave., Jamaica 33, N. Y. 


| 
| 
| 
| 
| 
| 
* NO LEAKING, SEEPING OR NECK SPRAY 
| 
| 
| 
| 
| 


Gag _ PURPOSE 
LABORATORY 


TIMER 


3600 Settings Giant 8” 
K E R N Split-Second Accuracy Portable Models 
Automatic Switching Panel Mount Models 
FULL-CIRCLE Built-in-Buzzer Precision Construction 


WRITE FOR COMPLETE CATALOG! 


DIMCO-GRAY COMPANY 


208 E. Sixth St. Dayton, Ohio 


POLARIMETER 


availabie through your lab supply dealer 
Ask for Bulletin KP 567 


KERN COMPANY 38 
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LABORATORIES 


and 
PILOT PLANT 


andies Severe 


orrosives . .. 
Round-the-Clock 


ECO MINILAB 


e Linear flow ideal for 
constant flow metering 


0 to 2 g.p.m. 


Hastelloy C and Teflon 
construction 


Seif-Lubricated 
Non-contaminating 


Can be steam or 
chemically sterilized 


Ask for Literature 


ECO 
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Mettler Instrument Corp 
Agency: Harold Cressingham Adv. 


Nalge Co., The 
Agency: Wolff Associates, Inc. 


New York Laboratory Supply Co., 
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Nuclear-Chicago 
Agency: Don Colvin & Co., Inc. 


Ohaus Scale Cor 
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Parr Instrument Co 

Agency: F. Willard Hills Adv. Service 
Pergamon Press, Inc 
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Phoenix Instrument Co... 
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Cat. No. T-5530X 


AUTOMATES ... PROGRAMS ... MONITORS ond CONTROLS 


REACTIONS and DISTILLATIONS of ANY SIZE 


Now you can schedule experiments or routine 
work and know in advance that despite unexpected 
interruptions the job will be completed satisfac- 
torily. In fact, with a Burd-Watcher, you can 
s-t-r-e-t-c-h your experimental day because it will 
start reactions and distillations before you arrive 
in the morning . . . finish them after you leave 
at night—al]l automatically! 


The versatility of the Burd-Watcher allows almost 
endless variations in circuitry to fit individual 
programs needed for chemical reactions and dis- 


tillations. For example, reactions may be con- 
trolled above ambient temperature with heaters, 
or below ambient temperature with coolant sole- 
noids activated as required. Circuits may be 
turned on, turned off, turned on then off, turned 
off then on—all within pre-set limits of time, 
temperature, volume, pressure, position, motion, 
or combinations of these variables. 


Gain extra eyes, ears and hands with this new 
fail-safe monitoring device. For detailed informa- 
tion, ask for bulletin BJ-5. 


The Burd-Watcher is an "SGA" Exclusive! 


4 BLOOMFIELD, NEW. JERSEY. 


Branch Sales Offices: Albany 5, N. Y. * Boston 16, Mass. ° Elk Grove Village, Ill. « Philadelphia 43, Ps 


Branch Warehouse: Elk Grove Village, Ill. 


. © Silver Spring, Md. 
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RIGHT OFF THE SHELF... 


a stabilized Karl Fischer Reagent that can be used repeatedly with 


negligible loss of titer 


CHEMISTS KNOW that a Karl Fischer titration is the 
quickest, simplest, most direct way to determine water 
in solids, oils, organic materials. With Fisher’s Stabilized 
Karl Fischer Reagent you no longer have to standardize 
before every titration. It’s a single solution that you can 
keep on the shelf for at least a year, using the reagent as 
you need it, and know the titer won’t fall below 5.0 mg 
of water per milliliter of solution. Standardize once— 


when you open a new bottle; it’s usually enough. 
Fisher Stabilized Karl Fischer Reagent (cat. no. So-K-3) 
works equally well in visual titrations and instrumental 
determinations with a Fisher Titrimeter®. Water is mvas- 
ured specifically, with +0.01% accuracy. Buy the swlu- 
tion in bulk, and the cost per titration is only a few pennies. 
Write for Data Sheet TD-119, ‘Stabilized Karl Fisc ver 
Reagent.” 109 Fisher Building, Pittsburgh 19, Pa. _.., 


Fe FISHER SCIENTIFIC 


World’s Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 
Boston Chicago « Ft. Worth Houston New York Odessa « Philadelphia Pittsburgh St. Louis - Washington Montreal Torc nto 
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